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INTRODUCTION 


This  study  was  initiated  to  determine  the  normal  biological,  chemi- 
cal, and  physical  conditions  which  are  related  to  fish  production  for 
representative  lakes  in  Louisiana.  It  includes  an  evaluation  of  plankton, 
benthos,  and  fish  population  standing  crop  production  plus  fish  stomach 
analysis.  Pertinent  physical  and  chemical  characteristics  are  also 
reported.  The  four  lakes  studied  are  Caddo  Lake,  Caddo  Parish;  Cane 
River  Lake,  Natchitoches  Parish;  Chicot  Lake,  Evangeline  Parish;  and 
Lake  Providence,  East  Carroll  Parish.  (Figure  1) 

Caddo  Lake  is  a  former  backwater  area  of  the  Red  River  which  was 
impounded  in  1914  by  the  U.  S.  Army  Engineers.  (Figure  2)  It  is  lo- 
cated in  the  Tertiary  uplands  22  miles  north  of  Shreveport,  Louisiana. 
Tlie  total  surface  area  is  32,700  acres  of  v/hich  19,450  acres  are  located 
in  Marion  and  Harrison  counties,  Texas.  The  water  shed  surrounding 
Caddo  Lake  is  considered  low  in  productivity.  It  contains  stands  of 
short  leaf  pine,  Pinus  echinata;  loblolly  pine,  P.  taeda  and  hard  woods. 
The  lake  shore  is  lined  with  cypress  trees,  Taxodium  distichum,  with 
stands  extending  into  the  lake.  The  lake's  average  depth  is  6.5  feet. 
The  major  portion  of  the  lake  consists  of  open  water  and  exhibits  severe 
wave  action  under  the  influence  of  strong  wind. 
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FIG.   I.    A  MAP  OF  LOUISIANA  SHOWING  LOCATION 
OF  THE   FOUR  STUDY  LAKES 
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FIG.  2.    LAKE  CADDO.  SHOWING  LOCATION  OF  SERIES 
AND   SAMPUNG    SITES 
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Cane  River  Lake  is  the  original  bed  of  the  Red  River  which  was 
abandoned  in  1834  when  the  river  changed  its  course.  (Figure  3  and 
4)  In  1917,  two  earthen  dams  were  constructed,  one  at  each  end  of 
the  former  river  bed  forming  a  freshwater  lake  at  a  constant  water 
level.  TTie  surface  area  of  the  lake  is  1,044  acres  with  a  length  of 
34.5  miles  and  an  average  width  of  250  feet.  The  average  depth  is 
11.5  feet  and  the  maximum  depth  near  the  spillway  is  25  feet.  The 
lake  is  situated  in  the  Red  River  Valley  and  the  water  shed  consists 
of  soil  high  in  productivity.  The  lake  shore  line  consists  of  steep 
banks  on  each  side,  and  this  factor,  with  a  long  narrow  configuration, 
keeps  wave  action  to  a  minimum. 


Chicot  Lake  was  formed  by  the  impoundment  of  Bayou  Chicot  in 
the  winter  of  1942-1943.  (Figure  5)  The  surface  area  is  2,000  acres. 
The  lake's  average  depth  is  6  feet  and  it  contains  stands  of  cypress; 
tupelo  gum,  Nyssa  aquatica;  button  bush,  Cephalanthus  occidentalis; 
and  black  willow,  Salix  nigra,  throughout  the  lake.  The  presence  of 
these  trees  along  with  numerous  dead  stumps  and  high,  heavily  wooded 
banks  keeps  wave  action  to  a  minimum.  The  lake  also  has  a  very 
serious  aquatic  vegetation  problem  consisting  primarily  ofElodeasp., 
Cabomba  caroliniana,  and  Myriophyllum  sp.  Chicot  Lake  undergoes 
annual  water  level  fluctuation  for  the  purpose  of  controlling  the  aquatic 
vegetation.  This  fluctuation  normally  takes  place  from  mid-summer 
until  the  first  of  the  following  year.  During  this  period  no  sampling 
was  conducted  on  this  lake. 


Lake  Providence  is  a  Mississippi  River  ox -bow  and  is  located  in 
the  Mississippi  River  alluvial  plain.  (Figure  6)  The  surrounding 
water  shed  is  high  in  productivity.  The  lake's  basin  is  long  and  narrow 
with  a  maximum  length  of  5.5  miles  and  an  average  width  of  1.3  miles. 
The  surface  area  is  1,380  acres  and  the  maximum  depth  is  40.25  feet; 
the  average  depth  is  11.5  feet.  The  shore  is  lined  with  cypress  trees, 
but  due  to  the  width  and  length,  wave  action  is  considerable  under  the 
influence  of  strong  wind. 


SAMPLING  PROCEDURE 


Each  lake  was  sub-divided  into  two  series  consisting  of  six  samples 
each.  The  two  series  for  each  lake  were  run  from  bank  to  bank  across 
representative  portions  of  the  lakes.  From  each  of  the  six  samples 
in  each  series,  benthos  samples  were  collected  quarterly  over  the 
three  year  study  period.  From  one  of  the  middle  stations  in  each  of 
the  series,  monthly  samples  were  collected  for  net  and  nanno  plankton 


24.0     MILES   TO  SERIES  8    FROM    SCAIES  A 
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FIG.  3.   CANE  RIVER  LAKE.  SHOWING  LOCATION  OF 
SERIES  A  SAMPLING   SITES 
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FIG.  4.    CANE   RIVER    LAKE   SHOWING    LOCATION 
OF  SERIES  B  SAMPLING  SITES 


FIG.  5.   LAKE  CHICOT.   SHOWING  LOCATION  OF 
SERIES  AND  SAMPLING  SITES 
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FIG.  6.    LAKE  PROVIDENCE.    SHOWING  LOCATION 
OF   SERIES  AND  SAMPLING  SITES 


along  with  water  samples  for  laboratory  analyses.  At  the  same  time 
these  samples  were  collected,  field  analyses  were  conducted  for  water 
temperature,  dissolved  oxygen,  carbon  dioxide,  alkalinity,  and  pH. 
Secchi  disc  readings  were  also  made.  The  sampling  period  was  ori- 
ginally planned  to  be  the  last  week  of  each  month.  However,  due  to 
various  interferring  factors,  this  sampling  schedule  frequently  lapsed 
into  the  first  week  of  the  following  month;  as  a  whole,  the  sampling 
schedule  averaged  monthly  intervals. 


CHEMICAL    AND  PHYSICAL  PROCEDURES 

Water  samples  for  field  analyses  were  collected  at  depths  of  3  feet 
with  a  Sewage  water  sampler.  Field  analyses  included  free  carbon 
dioxide  determined  by  titration  with  1/44  N  sodium  hydroxide,  dis- 
solved oxygen  analysis  using  the  unmodified  Winkler  method,  carbon- 
ate and  bicarbonate  alkalinity  analyses  by  titration  with  a  0.02  N  sul- 
furic acid.  A  Hellige  pH  color  comparator  was  used  for  pH 
determinations.  Water  temperatures  were  recorded  with  the  use  of 
a  reversing  thermometer  or  with  an  electrical  resistance  thermometer. 

Samples  collected  for  laboratory  analyses  were  taken  at  depths  of 
3  feet  with  a  portable  power  pump.  These  samples  were  then  frozen 
with  dry  ice  and  returned  to  the  New  Orleans  laboratory.  Laboratory 
analyses  included  colorimeteric  determinations  conducted  for  the  first 
two  years  of  the  study  with  a  Cenco  photolometer  using  5  centimeter 
cells  and  during  the  last  year  with  a  Bauch  and  Lomb  Spectronic  "20" 
colorimeter.  These  analyses  included  total  and  available  phosphates, 
organic  nitrogen,  ammonia  nitrogen,  nitrate  nitrogen,  and  nitrite  nitro- 
gen. Turbidity  evaluations  were  made  with  a  Jackson  turbidimeter. 
Water  color  determinations  were  made  with  a  Taylor  color  comparator. 


PHYSICAL  CHARACTERISTICS 

All  four  lakes  showed  a  decline  in  water  color  in  the  early  spring 
of  each  year  with  the  exception  of  Chicot  Lake  in  1958.  Chicot  Lake, 
with  a  mean  water  color  for  the  three  year  period  of  32,  consistantly 
had  an  annual  mean  water  color  higher  than  any  of  the  three  other 
lakes.  Lake  Providence  had  the  lowest  annual  mean  color  readings 
with  a  mean  of  18.9  for  the  entire  study  period.  Lake  Providence  ex- 
hibited the  most  stable  condition  with  regards  to  variation  in  the 
intensity  of  color.  Cane  River  Lake  and  Caddo  Lake  were  very  similar 
in  their  study  period  means,  22.2  and  23.5  respectively,  and  both  showed 
similarity  in  seasonal  trends. 
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Turbidity  for  all  four  lakes  was  under  25  parts  per  million  for 
the  entire  study.  Since  the  Jackson  turbidimeter  which  was  used 
was  incapable  for  determining  lower  readings,  no  figures  are  given. 


Figures  7  through  14  show  the  surface  and  bottom  temperatures 
from  the  two  sampling  stations  in  each  lake.  Cane  River  Lake  re- 
corded the  highest  temperature  during  the  study  in  July  1959  with 
a  reading  of  33.5° C.  Caddo  Lake  was  consistently  lowest  with  a  low 
of  4.8PC  in  November  1958.  The  winter  period  of  1959-1960  exhibits 
the  longest  period  of  low  temperatures  during  the  study.  Whereas  the 
low  temperature  winter  period  lasted  during  three  months  of  sampling 
in  1957-58  and  1958-59,  for  the  winter  of  1959-60  this  low  temperature 
winter  period  occurred  for  five  months  for  the  surface  temperatures 
and  six  months  for  the  bottom  temperatures  in  all  lakes  except  Caddo 
Lake. 

Evidence  of  thermal  stratification  was  seen  in  all  lakes  except 
Caddo  Lake.  Chicot  Lake  was  checked  for  bottom  to  surface  tempera- 
tures at  both  stations  on  June  24,  1958.  The  results  of  this  are  shown 
in  Figure  15.  From  this  illustration  it  may  be  noted  that  this  strati- 
fication does  not  fit  the  normal  picture  of  an  epilimnion,  thermocline, 
and  hypolimnion.  There  is  a  decline  in  temperature  from  top  to 
bottom  causing  the  entire  picture  to  resemble  a  thermocline  according 
to  Birge's  definition  as  given  in  Welch  (1952).  Moore  (1952),  who 
first  reported  stratification  in  Chicot  Lake,  found  that  in  some  cases 
the  temperature  of  the  epilimnetic  zone  was  uniform,  but  that  there 
was  rarely  any  discernable  hypolimnion;  the  thermocline  extending 
to  the  lake  bottom.  Similar  cases  were  reported  by  Sublette  (1955) 
in  shallov/  areas  of  Lake  Texoma  and  by  Wallen  (1950)  in  shallow  ponds 
in  Eastern  Oklahoma.  Some  questions  arise  as  to  the  stability  of 
this  thermal  stratification  as  Moore  (1952)  reported  that  it  was  upset 
temporarily  during  his  observation. 


Moore  (1952)  explains  this  condition  of  thermal  stratification  on 
the  basis  of  a  narrow  configuration  of  the  lake  along  with  the  steep, 
heavily  wooded  shores.  These  factors  would  minimize  any  circulating 
effects  of  wind  action.  Another  factor  which  probably  minimizes  cir- 
culation is  the  heavy  growth  of  aquatic  vegetation  infesting  the  lake, 
(Figure  16) 

Surface  to  bottom  temperatures  were  recorded  in  Lake  Providence 
and  these  showed  a  thermal  stratification  occurring  each  summer 
during  the  study.  Figure  17  illustrates  these  results.  Stratification 
occurs  between  April  and  June  and  the  period  of  circulation  has  begun 
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FIG.  7,    SURFACE    &    BOTTOM    TEMPERATURES 

OCCURRING  IN    LAKE  CADDO.    SERIES  A. 
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FIG.  8.   SURFACE    &   BOTTOM   TEMPERATURES 
OCCURRING   IN  LAKE  CADDO,    SERIES    B  . 
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FIG.  9.      SURFACE    &    BOTTOM  TEMPERATURES 

OCCURRING    IN  CANE  RIVER  LAKE,    SERIES     A. 
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FIG.  10.     SURFACE    &  BOTTOM    TEMPERATURES 

OCCURRING    IN    CANE  RIVER  LAKE,  SERIES  B. 
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FIG.  II.     SURFACE    &  BOTTOM     TEMPERATURES 
OCCURRING     IN    LAKE    CHICOT.    SERIES  A. 
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FIG.  12.     SURFACE    &    BOTTOM    TEMPERATURES 
OCCURRING    IN   LAKE   CHICOT,    SERIES    B. 
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FIG.  13.      SURFACE     &    BOTTOM     TEMPERATURES 

OCCURRING    IN    LAKE    PROVIDENCE.  SERIES    A. 
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FIG.  14.     SURFACE    &     BOTTOM  TEMPERATURES 

OCCURRING  IN   LAKE  PROVIDENCE.  SERIES   B. 
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by  the  end  of  September.  The  depth  of  the  epilimnion  apparently  varies 
considerably  as  it  was  found  to  be  14  feet  in  June  1958  and  23  feet  in 
August  1957.  Moore  (1946)  at  no  time  reports  the  epilimnion  to  ex- 
tend below  16  feet.  In  both  August  1958  and  1959,  the  stratification 
took  on  the  characteristic  of  having  the  thermocline  extend  completely 
to  the  surface.  This  would  seem  to  indicate  that  during  these  periods 
circulation  was  minimized.  Moore  (1946)  does  not  report  any  such 
occurrence  during  his  study  of  this  lake. 
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Figure  16.  View  of  Chicot  Lake  illustrating  the  dense  growth  of  Elodea 
sp.  Note  the  boat  road  which  is  the  only  passable  area  with  an  outboard 
motor. 


The  characteristics  of  the  stratification  in  Lake  Providence  meet 
all  the  requirements  of  a  summer  thermal  stratification;  that  is,  having 
an  epilimnion,  thermocline,  and  hypolimnion.  This  stratification  is 
apparently  able  to  develop  due  to  the  depth  of  the  lake  as  wind  and  wave 
action  are  considerable. 

Lake  Providence  does  not  adequately  fit  the  classification  of  Forel- 
Whipple,  according  to  Welch  (1952),  for  stratified  lakes  but  must  be 
considered  as  an  intergrade  between  the  second  and  third  order  of  the 
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tropical  types  according  to  this  system.  This  lake  does  more  closely 
fit  the  classification  provided  by  Yoshimura  which  was  listed  by 
Hutchinson  (1957).  This  classification  lists  tropical,  sub -tropical,  tem- 
perate, sub-polar  and  polar  categories.  Lake  Providence  fits  most 
adequately  the  sub-tropical  category  which  is  defined  as  follows:  lakes 
with  the  surface  temperature  never  below  4  C,  annual  variation  large, 
thermal  gradient  large,  and  one  circulation  period  in  the  winter. 

Cane  River  Lake  at  Series  B  showed  no  indication  of  t  h  e  r  m  a  1 
stratification;  however,  this  station  was  only  10  feet  deep.  At  series 
A  there  was  evidence  of  stratification  each  summer.  This  condition 
was  probably  due  to  the  depth  (averaged  over  20  feet),  narrow  basin, 
and  the  steep  banks.  The  differences  in  surface  and  bottom  tempera- 
tures for  this  series  were  S.S'^C,  July  1957;  I3''C,  June  1958;  10.9°C, 
June  1959;  and  10.5'^C,  May  1960.  Surface  to  bottom  temperatures  were 
not  recorded  for  this  lake. 

Caddo  Lake,  as  previously  stated,  showed  no  evidence  of  thermal 
stratification  during  the  entire  study  and,  in  general,  the  surface  and 
bottom  temperatures  were  close.  This  lack  of  stratification  is  probably 
due  to  the  extensive  open  water  areas  and  the  shallow  depth  of  the  lake. 

Secchi  disc  readings  were  lowfor  all  four  lakes.  Welch  (1952)  pre- 
sents data  of  Birge  and  Juday  (1930)  stating  that  Secchi  disc  readings 
of  1.4  meters  (4.6  feet)  -  2.9  meters (9.5  feet)  indicates  low  total  light 
penetration.  Chicot  Lake  had  the  highest  mean  project  Secchi  disc 
reading  and  this  was  only  2.76 feet.  The  highest  individual  reading  was 
6  feet,  also  from  Chicot  Lake  at  Series  B  in  June  1958.  Chicot  Lake 
showed  the  greatest  variation  in  light  penetration  with  the  highest  read- 
ings occurring  each  year  in  June  after  cessation  of  the  spring  rains  and 
prior  to  the  turbid  condition  of  the  water  which  occurs  in  late  summer 
from  organic  materials  in  the  stands  of  aquatic  vegetation. 

Cane  River  Lake  showed  the  lowest  average  Secchi  disc  reading  of 
1.99  feet  for  the  four  lakes  during  the  study  period.  However,  Caddo 
Lake  was  very  close  with  a  three  year  average  of  2.04  feet.  Secchi  disc 
readings  were  recorded  in  0.5  foot  depths  only,  the  above  figures  to 
the  second  decimal  place  are  the  results  of  averaging. 
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CHEMICAL  CHARACTERISTICS 


Lake  Providence  had  the  highest  average  dissolved  oxygen  content 
with  a  mean  of  10.16  ppm  and  a  mean  percent  saturation  for  dissolved 
oxygen  of  104.52%.  This  lake  also  showed  the  highest  individual  dis- 
solved oxygen  reading.  This  was  17.5  ppm  in  January  1960.  In  K4ay 
1960,  the  highest  percent  saturation  recording  (190%)  was  also  from 
Lake  Providence.  Moore  (1950)  recorded  a  high  of  18.85  ppm  dis- 
solved oxygen  and  245%  saturation  for  this  lake.  Figures  18  and  19 
illustrate  the  monthly  dissolved  oxygen  determination.  It  may  be 
noted  that  in  general  two  seasonal  peaks  are  displayed.  A  more 
prominent  peak  for  late  fall,  winter,  and  early  spring  with  a  lesser 
peak  in  mid-summer. 

The  early  fall  drop  in  dissolved  oxygen  would  normally  be  attri- 
buted to  the  fall  turnover  or  period  of  circulation.  This  would  cause 
the  waters  of  the  hypolimnion  to  come  to  the  surface  with  a  high  organic 
content  and  an  absence  of  dissolved  oxygen  which  developed  through 
the  period  of  summer  stratification.  However,  the  low  for  dissolved 
oxygen,  both  in  content  and  percent  saturation,  in  1958  occurs  in  the 
August  sampling.  (Figures  18  and  19)  This  sample  was  actually  taken 
on  September  11,  1958  and  at  that  time  the  lake  still  showed  a  well 
defined  thermal  stratification.    (Figure  17) 


Cane  River  Lake  also  shows  the  dissolved  oxygen  and  percent 
saturation  to  be  greatest  during  the  late  fall,  winter  and  early  spring 
period  with  a  decline  in  late  summer  or  early  fall,  in  1958  and  1959. 
(Figures  20  and  21)  This  decline  is  similar  to  the  one  Lake  Providence 
had  in  mid  or  late  spring.  (Figures  18  and  19)  Another  interesting 
characteristic  which  was  noted  in  mid-summer  in  both  lakes  (Cane 
River  Lake  and  Lake  Providence)  was  a  rise  in  dissolved  oxygen. 
Sublette  (1957)  reported  a  low  of  0.8  ppm  at  Chaplin's  Lake  in  June. 
This  lake  is  adjacent  to  Cane  River  Lake  and  is  very  similar.  No 
reading  was  noted  in  Cane  River  Lake  at  any  period  lower  than  2.5 
ppm  which  was  27%  saturated  as  recorded  in  October  1958.  The  vari- 
ation between  the  two  sampling  stations  was  greater  in  Cane  River 
Lake  than  that  noted  in  Lake  Providence.  This  could  be  attributed  to 
the  difference  in  the  lakes'  two  stations.  This  difference  was  a 
greater  depth  at  Series  A  (over  20  feet)  with  much  higher  and  steeper 
banks  than  at  Series  B  (10  foot  depth). 

The  results  from  the  two  series  sampling  stations  in  Caddo  Lake 
were  fairly  similar  throughout  the  study.    (Figure  22  and  23) 
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FIG.  19.   A   COMPARISON  OF  DISSOLVED  Oj   «.  »   SATURATION 
OF  DISSOLVED  Oj  FROM  LAKE  PROVIDENCE 
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FIG.  20.  A   COMPARISON  OF  DISSOLVED  Oa  «i  *  SATURATION 

OF  DISSOLVED   Oa  FROM    CANE  RIVER  LAKE 

JULY  1957-MAY  1060 
SERIES  A 


lA. 
14. 
12- 
10. 

s 

N 
Oft. 

a 
u 
34. 

o 

M 

2  2 

a 

o 


-ISO    « 


\-    f 


I — I — I    I    I    I    I — r— 1 — r— I — t—i — r 


JUL 
19  S7 


T — t— I- 
JAN 
1959 


T— I — I — I — I      I     I     I 


FIG.  21.   A  COMPARISON   OF  DISSOLVED  Oa  &   »  SATURATION 
OF  DISSOLVED  Oa  FROM  CANE  RIVER  LAKE 
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FIG.  22.    A    COMPARISON    OF  DISSOLVED  Oz  L   %  SATURATION 
OF   DISSOLVED  O2   FROM  LAKE  CADDO 
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FIG.  23.    A  COMPARISON  OF  DISSOLVED   O2  «.  %  SATURATION 
OF    DISSOLVED   O2  FROM    LAKE   CADDO 
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The  seasonal  dissolved  oxygen  fluctuations  followed  a  high  during  the 
winter  months  and  low  during  the  summer.  There  was  a  slight  drop  in 
the  dissolved  oxygen  in  the  late  summer  of  1958  and  1959;  however,  this 
was  by  no  means  as  pronounced  as  was  observed  in  Cane  River  Lake 
(Figures  20  and  21)  and  in  Lake  Providence  (Figures  18  and  19).  The 
dissolved  oxygen  when  presented  in  terms  of  percent  saturation  showed 
much  less  seasonal  variation  than  was  noted  in  Lake  Providence  and 
Caddo  Lake.  This  could  be  due  to  the  shallow  depth  of  the  lake  along 
with  the  extensive  open  water  areas  which  permit  adequate  circulation. 

Chicot  Lake  presented  a  picture  of  low  dissolved  oxygen  determina- 
tions just  prior  to  water  level  draw-down  and  immediately  after  the 
water  level  was  raised.  (Figures  24  and  25)  The  exception  to  the  latter 
part  of  this  statement  was  the  high  D.  O.  in  January  1958  following  the 
return  of  the  lake's  water  level  to  spillway  height.  The  low  dissolved 
oxygen  content  in  the  summer  prior  to  draw-down  was  probably  due  to 
poor  water  circulation  and  dense  stands  of  aquatic  vegetation.  Stands 
of  aquatic  vegetation  are  usually  associated  with  higher  D.  O,,  but  the 
condition  of  Chicot  Lake  was  such  that  by  late  summer  the  growth  had 
become  extremely  dense  and  large  quantities  of  decaying  vegetation 
were  noted.  Bacterial  action  associated  with  this  decomposition,  along 
with  respiration  from  plants  too  shaded  by  the  dense  condition  of  the 
growth  to  produce  oxygen  by  photosynthesis,  possibly  were  responsible 
for  the  low  dissolved  oxygen  content. 

The  low  reading  in  1959  and  1960  prior  to  the  return  of  the  water 
level  to  normal  may  be  accounted  for  when  it  is  considered  that  the 
decomposing  vegetation  which  had  been  exposed  throughout  the  draw- 
down period  was  inundated.  This  in  turn  placed  a  demand  on  the  dis- 
solved oxygen  content  of  the  lake's  waters. 

In  general  it  may  be  said  that  throughout  the  study  the  dissolved 
oxygen  content  of  all  four  lakes  was  adequate  to  support  the  aquatic 
organisms. 

Carbon  dioxide  a  s  determined  by  titration  showed  no  discernable 
seasonal  trends  for  Caddo  Lake.  In  fact,  little  correlation  can  be  made 
between  results  obtained  at  the  two  stations.  (Figures  26  and  27)  The 
only  factor  in  common  between  these  results  was  the  presence  of  carbon 
dioxide  at  both  stations  at  all  times  throughout  the  study. 

The  carbon  dioxide  content  for  Cane  River  Lake  was  also  found  to 
be  very  erratic  with  little  or  no  seasonal  trends.  (Figures  28  and  29) 
There  were  periods  in  the  spring  of  each  year  when  no  carbon  dioxide 
was  present,  along  with  one  period  in  late  summer  of  1957. 
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FIG.  25.    A    COMPARISON  OF    DISSOLVED   Oa   8.   *  SATURATION 
OF   DISSOLVED   O2  FROM    LAKE  CHICOT. 
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FIG.  26.    A    COMPARISON    OF  FREE   CO2  TO    pH   FROM 
LAKE  CADDO   FROM   JULY   1957  TO  MAY  1060 
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FIG.  27.    A    COMPARISON  OF  FREE    COg  TO     pH    FROM 
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FIG.  28.    A    COMPARISON    OF    FREE  C02  TO     pH  FROM 
CANE  RIVER  LAKE  FROM  JULY  1957   TO  MAY  I960 
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FIG.  29.  A    COMPARISON     OF    FREE  C02    TO     pH    FROM 
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Considerable  variations  were  noted  between  the  two  sampling 
stations  as  in  Caddo  Lake.  Also,  the  carbon  dioxide  content  at  Series 
A  in  general  was  found  to  run  in  an  inverse  proportion  to  the  dis- 
solved oxygen  content.  This  characteristic  was  by  no  means  as  evident 
in  Series  B. 

In  Chicot  Lake  the  carbon  dioxide  results  from  the  two  series  fol- 
lowed similar  trends  with  the  exception  of  August  1959.  (Figures  30 
and  31)  There  were  at  times,  considerable  differences  in  the  quantities 
of  carbon  dioxide  at  the  two  sampling  stations.  No  consistency  was 
noted  in  seasonal  trends  in  the  lake  with  the  exception  of  a  lack  of 
free  carbon  dioxide  in  Series  B  samples  each  spring. 


The  results  of  carbon  dioxide  from  the  two  series  samples  in  Lake 
Providence  more  closely  resembled  one  another  than  any  other  of  the 
study  lakes  with  Series  A  (Figure  32)  having  a  slightly  higher  three 
year  average  than  Series  B.  (Figure  33)  As  was  noted  in  Series  A  in 
Cane  River  Lake,  the  dissolved  oxygen  and  carbon  dioxide  contents 
generally  were  present  in  quantities  inverse  to  one  another.  No  carbon 
dioxide  was  present  during  at  least  one  period  of  the  spring  each  year. 
This  lack  of  carbon  dioxide  was  also  noted  in  late  summer  each  year, 
with  the  exception  of  Series  A  during  1958. 

The  longest  period  in  which  carbon  dioxide  was  noted  was  the  period 
following  the  initiation  of  the  fall  circulation.  At  this  time,  carbon 
dioxide  would  always  reappear  at  both  stations,  but  following  this 
appearance  the  quantity  present  during  the  winter  was  erratic  from 
year  to  year. 

Caddo  Lake  showed  no  carbonate  alkalinity  for  any  of  the  study 
period,  (Figure  34)  The  highest  bicarbonate  alkalinity  result  was 
recorded  in  May  1959  (45  ppn^  while  the  lowest  was  a  reading  of  7  ppm 
in  January  1960.  The  average  for  the  study  period  was  21.34  ppm. 
The  results  were  erratic  with  practically  no  seasonal  trends  noted. 

Cane  River  Lake  had  a  mean  bicarbonate  alkalinity  of  150.31  ppm 
for  the  study  period  with  a  hi^  of  295  ppm  in  June  1959  at  Series  B. 
The  lowest  reading  was  76.5  ppm  in  August  1957,  in  Series  A.  Con- 
siderable differences  were  shown  in  the  results  from  the  two  sampling 
sites.  (Figure  35)  Averages  from  Series  B  for  the  first  two  years  were 
much  hi^er  in  bicarbonate  content  than  in  Series  A. 

However,  in  the  last  year  of  the  project  little  difference  was  seen 
in  the  averages,  but  the  individual  recordings  vary  with  opposite  trends 
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FIG.  31.      A    COMPARISON    OF    FREE  CQg  TO    pH    FROM 
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FIG.   32.    A    COMPARISON  OF  FREE    CO2    TO    pH    FROM 
LAKE  PROVIDENCE  FROM  JULY  1957  TO  MAY  I960 
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FIG.  33.      A    COMPARISON   OF  FREE   CO2   TO    pH    FROM 
LAKE  PROVIDENCE  FROM  JULY  1957  TO  MAY  I960 
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FIG.  34.    A    COMPARISON  OF  CARBONATE  &  BICARBONATE    ALKALINITY 
IN  LAKE  CADDO  FROM  JULY  1957     TO     MAY    196a 
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being  noted  at  times.  This  difference  in  results  is  probably  due  to  the 
vast  distance  between  the  two  stations  along  with  depth  and  bank  con- 
figuration variations.  Variations  were  also  found  in  the  carbonate  alka- 
linity between  the  two  sampling  sites.  However,  here  the  picture  was 
opposite  from  that  presented  with  the  bicarbonate  alkalinity  in  that 
Series  A  consistently  presented  a  higher  carbonate  production.  In 
Series  B,  carbonate  alkalinity  was  recorded  only  in  June  1958. 


Bicarbonate  alkalinity  in  Chicot  Lake  showed  an  erratic  rise  fol- 
lowing return  of  the  water  level  to  spillway  height,  the  peak  occurring 
either  in  the  late  spring  or  early  summer.  (Figure  36).  Then  there 
was  a  decline  which  continued  until  the  water  level  was  lowered  the 
following  fall.  The  bicarbonate  content  at  times  differred  considerably 
between  stations,  although  trends  were  in  the  same  direction.  The  high- 
est recording,  42  ppm,  was  made  at  Series  B  in  July  1958.  The  lowest 
was  7  ppm  in  April  1960  at  Series  A.  Carbonate  alkalinity  was  recorded 
each  year  in  the  spring  at  Series  B,  but  only  in  April  1960  at  Series  A. 
The  highest  carbonate  recording  was  8  ppm. 


Lake  Providence  had  the  second  highest  bicarbonate  alkalinity  and 
the  highest  carbonate  alkalinity.  (Figure  37)  The  bicarbonate  content 
at  the  two  sampling  sites  was  more  similar  in  this  lake  throughout  the 
study  than  in  any  other.  Also  noted  was  a  general  seasonal  trend  with 
a  low  in  late  summer  or  early  fall  and  a  gradual  subsequent  rise  to  a 
peak  in  the  foUowingwinter  or  spring.  The  mean  bicarbonate  alkalinity 
for  the  study  period  was  117.43  ppm  with  the  highest  single  recording 
of  190  ppm  in  May  1958,  from  Series  B.  Sixty-nine  (69)  ppm  was  the 
lowest  single  recording  occurring  at  Series  B  in  August  1959.  Car- 
bonate alkalinity  peaks  occurred  at  both  stations  simultaneously,  usually 
in  slightly  varying  degrees  and  with  time  differences  for  their  initia- 
tion. This  occurrence  showed  in  the  form  of  a  double  peak  in  the  spring 
and  summer  for  the  first  two  years  but  did  not  develop  until  May  in 
1960.  The  highest  carbonate  alkalinity  was  24  ppm  in  July  1959  in 
Series  B. 

It  may  be  noted  that  the  total  alkalinity  in  both  impoundments  which 
are  located  in  what  is  considered  low  fertility  watersheds,  is  many 
times  less  than  that  from  the  two  other  lakes  which  are  in  fertile 
watersheds. 

Caddo  Lake  had  an  average  pH  of  6.94  for  the  three  year  period. 
The  lowest  pH  recorded  was  5.9  in  May  1958.  Throughout  the  study 
the  lack  of  buffering  which  the  low  alkalinity  afforded  was  charac- 
terized by  the  effect  free  carbon  dioxide  had  on  the  pH.    This  showed 
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FIG.  36.      A    COMPARISON    OF    CARBONATE    8.    BICARBONATE    ALKALINITY 
IN    LAKE     CHICOT      FROM    JULY  1957  TO    MAY  I960 


«  NO    SAMPLES     AVA(LA0LE 


CARBONATE 

SCRIES    A    - 
SERIES     B  - 

BICARBONATE 

SERIES    A  - 
SERIES    B 


10  . 

a 

I   • 

a 

*        *^ 

u 

0 


LEVEL 


:2'        0 


I — I — I — I — I — I — I 1 — r 


JUL 
1057 


JAN 
ISM 


CO3  IN    PPM 


_l- '  ' I I ■  ' L_ 


M  <n  £  WM  0 

m  ni  •  mm  2 

3  »  o  M^i 

S  R  J  RS  ^ 


B  > 


m 


•  > 


o 

c. 
C 


2  ^ 

r 
z 


H«Jd    Nl  ^OH 


up  as  an  inverse  ratio.  (Figures  26  and  27)  Chicot  Lake,  which  also 
had  a  low  alkalinity,  showed  this  same  unstable  pH  with  fluctuations 
occurring  according  to  the  free  carbon  dioxide  increases  and  decreases. 
Chicot  Lake  showed  a  much  wider  range  of  pH  than  any  of  the  other 
lakes,  6.1  -  9.2.  The  highest  pH  in  Caddo  Lake  was  7.9.  (Figures  30 
and  31) 

Cane  River  Lake  which  had  the  highest  alkalinity  content  of  the  four 
lakes  had  the  most  stable  pH.  It  did  not  in  any  of  the  observations  go 
below  a  pH  of  7.0,  and  highest  was  8.6.  (Figures  28  and  29)  Periods 
of  high  carbon  dioxide  readings  did  not  have  the  strong  effect  such  as 
was  noted  in  the  lakes  discussed  above.  Lake  Providence,  as  with  Cane 
River  Lake,  showed  a  relatively  stable  pH  with  only  one  reading  of  6.9 
for  the  acid  side.  The  high  recorded  was  8.7.  Here  also  the  inverse 
effect  of  free  carbon  dioxide  was  minimized  by  the  buffering  effect  of 
the  high  alkalinity.    (Figures  31  and  32) 


Total  and  available  phosphate  determinations  were  made  with  the 
available  phosphate  samples  first  being  filtered.  The  total  phosphorous 
samples  were  digested  without  any  filtering  in  order  to  make  available 
the  bound  phosphates.  Unknown  to  the  project  leader,  the  samples  for 
the  analysis  of  total  phosphorous  were  erroneously  filtered  for  the 
period  of  September  1959  through  January  1960,  with  the  exception  of 
November  1959.  Since  this  procedure  caused  the  results  to  include 
only  the  available  phosphates  plus  that  which  had  been  bound  in  dis- 
solved ■  organic  material  and  not  the  total  phosphorous,  the  data  for 
this  period  has  been  omitted. 

Caddo  Lake  averaged  the  lowest  available  phosphate  (0.046  ppm) 
of  the  four  lakes,  however,  no  seasonal  trends  were  noted.  The  two 
series  samples  with  few  exceptions  were  similar  in  trends  and  quan- 
tities. The  available  phosphates  were  found  to  range  from  0.001  to 
0.198  ppm.  The  total  phosphorous  was  extremely  erratic  with  a  study 
average  of  0.205  ppm.  This  high  total  phosphorous  study  average  may 
be  accounted  for  by  the  large  quantities  of  detritus  which  were  noted 
when  the  plankton  counts  were  conducted.  Any  bound  phosphates  pre- 
sent in  this  detritus  would  be  released  by  the  digesting  procedure. 

Chicot  Lake  consistently  had  the  highest  total  phosphorous  and  this 
also  may  be  accounted  for  by  the  large  quantities  of  detritus  present 
in  the  water,  as  was  noted  in  the  plankton  samples.  The  available  and 
total  phosphates  were  erratic  with  recordings  from  0.947  ppm  to 
almost  0.000  ppm  for  total  phosphorous  and  from  0.333  ppm  to  almost 
0.000  ppm  for  available  phosphates. 
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Cane  River  Lake  and  Lake  Providence  both  showed  a  tendency  for 
a  lowering  of  total  phosphorous  in  the  late  fall  or  early  winter.  Lake 
Providence  averaged  the  highest  available  phosphate  content  (0.0707 
ppm)  for  the  study.  With  the  exception  of  the  above  mentioned  winter 
lowering  of  total  phosphorous,  the  recordings  in  these  lakes  were  also 
extremely  variable.  Also,  no  consistent  association  could  be  made 
between  either  the  total  or  available  phosphorous  and  the  fall  period 
of  circulation. 

In  general,  the  phosphates  were  too  erratic  in  all  four  lakes  to 
present  a  valid  picture  as  to  total  and  available  phosphate  seasonal 
variations.  Also,  some  question  arises  as  to  the  thoroughness  of  the 
digesting  procedure  for  total  phosphorous.  With  this  is  the  question 
of  the  source  of  the  detritus  which  was  present  in  two  impoundments 
and  not  in  the  other  two  lakes.  If  this  detritus  originates  in  the  water- 
shed and  either  retains  the  phosphate  in  a  bound  form  or  is  just  tran- 
sitory and  is  washed  out  of  the  lake,  which  may  well  happen  in  Caddo 
Lake  which  frequently  has  a  strong  current  in  the  direction  of  the 
spillway,  the  question  arises  whether  this  should  be  considered  in  the 
lake's  chemical  system  on  the  basis  of  fertility.  However,  if  these 
results  are  to  be  used,  the  mean  study  total  phosphorous  would  place 
all  four  lakes  in  the  classification  of  very  good  (0.11  -  0.20  ppm)  or 
excessive  (2.15  or  more  ppm)  according  to  Moyle's  (1946)  classifi- 
cation of  Minnesota  lakes  according  to  the  total  phosphorous  content. 


The  nitrogen  analyses  for  the  forms  in  which  this  element  is  found 
in  natural  waters,  ammonia  nitrogen,  organic  nitrogen,  nitrate  nitrogen, 
and  nitrite  nitrogen,  presented  the  most  variable  data  of  any  of  the 
chemical  analyses.  Ammonia  and  organic  nitrogen  would  be  found 
extremely  high  in  one  month  with  a  drop  the  following  month  and  a  sub- 
sequent high  the  next.  The  means  and  ranges  for  these  two  forms  of 
nitrogen  for  the  four  lakes  are  given  in  Table  1.  In  general  the  results 
of  the  sampling  stations  at  the  two  series  of  each  lake  followed  the 
same  trends. 

Nitrite  was  present  in  such  small  quantities  that  some  question 
arises  as  to  the  validity  of  any  minor  variations  which  were  recorded. 
The  mean  results  for  the  study  period  for  the  four  lakes  were:  Chicot 
Lake,  0.010  ppm;  Lake  Providence,  0.017  ppm;  Cane  River  Lake,  0.015 
ppm  and  Caddo  Lake,  0.015  ppm. 


Nitrate  nitrogen  varied  monthly  but  to  a  much  lesser  degree  than 
ammonia  or  organic  nitrogen  for  the  three  lakes  which  were  not  fluc- 
tuated.   An   increase   in   nitrate   nitrogen  was  noted  in  each  of  these 
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three  lakes  for  the  last  two  years  of  the  study  during  the  winter  and 
extending  into  early  spring.  This  was  found  at  both  individual  samp- 
ling stations.  Figure  38  illustrates  the  averaged  nitrate  content  for 
these  three  lakes.  The  mean  nitrate  content  for  the  study  period  was 
0.109  ppm  for  both  Caddo  and  Chicot  Lakes  and  0.080  ppm  for  both 
Cane  River  Lake  and  Lake  Providence. 


BENTHOS 


A  total  of  12  benthos  samples  were  collected  quarterly  in  two  series 
of  six  samples  each  of  the  four  study  lakes.  Sample  sites  were  selec- 
ted in  CaneRiver  Lake  and  Lake  Providence  to  represent  different  con- 
tours andinthe  two  impoundments  to  represent  various  sections.  Table 
2  illustrates  the  bottom  types  of  the  benthos  sample  sites  in  the  study 
lakes.  These  samples  were  collected  with  a  Petersen  Dredge.  The 
sample  was  placed  in  a  wash  tub  for  dilution,  passed  through  a  No.  30 
mesh  seive  and  all  material  which  remained  after  mild  washing  was 
preserved  in  10%  formalin  and  returned  to  the  New  Orleans  laboratory 
for  analysis.  Atfirst  these  samples  were  hand  picked  to  remove  organ- 
isms from  the  detritus.  Hov/ever,  due  to  the  tedious  nature  of  this 
work,  during  the  last  half  of  the  study,  the  sugar  floatation  method,  as 
described  by  Anderson  (1959),  was  utilized.  All  weights  were  conducted 
with  an  analytical  balance  and  are  wet  weights  in  which  only  the  excess 
moisture  has  been  removed  by  placing  the  organisms  in  a  pile  on  blot- 
ting paper  for  one  minute.  Volume  was  recorded  by  measuring  the 
quantity  of  water  displaced  by  the  sample. 


The  results  obtained  by  sampling  were  converted  to  a  standing  crop 
per  square  foot,  and  are  presented  numerically  as  mean  annual  and 
project  samples  in  Tables  3  through  6.  Identification  in  most  cases 
has  been  to  family,  although  in  some  instances  it  is  only  to  order  or 
sub -order. 


Tubif  icidae  were  noted  to  be  the  most  numerous  organisms  in  Lake 
Providence  and  present  in  the  other  lakes  in  quantities  which  made  it 
one  of  the  major  numerical  constituents.  Tendipedidae  and  Sphaeriidae 
were  the  two  most  numerous  organisms  present  in  Caddo  Lake,  each 
with  a  mean  numerical  standing  crop  of  16.4  (21.81%)  individuals  per 
square  foot.  Also,  of  numerical  significance  in  Caddo  Lake  was  the 
Ephemeridae  which  was  represented  primarily  by  Hexagenia  sp. 
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Bottom  Types  of  Eenthoa  Saarpling  Sites  from  the  Four  Study  Lakee 


Sample  Ko. 

Caddn   TalcP 

Cane  RiVBr  Lake 

Chicot  Lake 

Lake  Providence 

Al. 

Clay,    sand, 
detritus 

Sand  and 
aquatics 

Decaying  organic 
matter,   detritus, 
sand 

Detritus,   sand, 
clay 

A2. 

Sand  and 
clay 

Detritus, 
clay,   sand 

Detritus,    clay, 
sand,  muck, 
aquatics 

ClAy,  muck, 
detritus 

A3- 

Clay  and 
muck 

Detritus,   clay, 
sand 

Detritus,  muck, 
clay,   aquatics 

Muck,   soft  clay 

Alt. 

Clay  and 

pnmV 

Detritus,    clay, 
sand 

Detritus,   muck, 
aquatics 

Muck,   clay, 
detritiiB 

A5. 

Clay,   muck, 
detritus 

Clay  and  sand 

Clay,   muck, 

detritus, 

aquatics 

Muck  and  soft  clay 

a6. 

Decaying 
organic  matter 
detritus, 
aquatics 

Detritus  and 
clay,   rocks, 
sand 

Decaying  organic 
matter,   detritus, 
logs,  muck,   clay, 
sand 

Detritus,  muck, 
clay 

Bl. 

Detritus  and 
clay 

Clay  and 
detritus 

Decaying  organic 
matter,   detritus, 
clay,   sand 

Decaying  orgemic 
matter,   sand, 
detritus 

B2. 

Detritus  and 
soft  clay 

Clay  and 
muck 

Muck,   clay,   de- 
tritus,  aquatics, 
decaying  organic 
matter 

Muck,   soft  clay 
detritus 

B3. 

Clay  and 
muck 

Clay  and 
muck 

Muck,    detritus, 
decaying  organic 
matter,   aquatics 

Muck,  clay, 
detritus 

B4. 

Hard  clay, 
sand,   detritus 

Clay  and          ; 
muck 

Detritus,   aquatics, 
muck 

,  Muck,  clay, 
detritus 

B5. 

Clay,    sand, 
detritus 

Detritus 
sand,   clay 

Muck,   detritus, 
aquatics 

Muck,   clay, 
sand 

b6. 

Decoying 
organic  matter, 
clay,   sand, 
detritus, 
eujuatics 

Detritus,  hard 
clay,   sand 

Detritus,   clay, 

caying  organic 
natter 

Sand,    sUt, 
dstritna 
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TABLE  3 


Annual  and  Study  Listings  of  the  number  and  Percentage  of  Organisms  Occurring  In 
a  Mean  Square  Foot  Benthos  Sample  as  Averaged  frtan  all  of  the  Benthos  Samples  Col- 
lected during  each  of  these  Periods  frcm  Lake  Caddo. 


1957-56 

1958-59 

1959-60 

Mean 

Percentage 

Turbellarla 

Rhabodocoellda 

Dalyellldae 

Trace 

Trace 

Trlcladlda 

Flanarlldae 

Trace 

Trace 

Henatoda 

O.U 

0.1 

0.2 

0.27 

Hirudlnea 

Rhynchobdelllda 

Glossli^onlldae 

3.2 

1.9 

o.k 

1.8 

2.40 

PlscloUdae 

0.1 

Trace 

Ollgocheata 

Plesiopora 

Tublflcldae 

12.9 

9.7 

7.9 

10.2 

13.56 

ProBopora 

Lumbricxilidae 

0.7 

0.1 

0.2 

0.3 

0.4o 

Branchlobdellldae 

0.1 

Trace 

Arachnoldea 

Trace 

Trace 

^rdracarlna 

Trace 

Trace 

Crustacea 

Cladocera 

0.1 

Trace 

Bueopepoda 

Trace 

Trace 

0.6 

0.2 

0.27 

iBopoda 

0.2 

0.1 

0,13 

Asellldae 

Trace 

Trace 

Aniphlpoda 

Talltrldae 

6.3 

5.2 

2.0 

4.5 

5.98 

Gasmarldae 

It.O 

1.9 

0.4 

2.1 

2.79 

Kjrsldacea 

0.1 

Trace 

Cecapoda 

Canbarlnae 

Trace 

Trace 

Insecta 

Epheneroptera 

Ephemerldae 

0.8 

16.0 

9.9 

8.9 

11.83 

Baetldae 

k.l 

1.4 

1.86 

Odonata 

Anisoptera 

0.1 

Trace 

Ubellulldae 

0.1 

0.2 

0.2 

0.2 

0.27 

Cordiaeaterldae 

0.1 

Trace 

2^optera 

Coenagrlonldae 

0.1 

0.1 

0.1 

0.1 

0.13 

Agrionldae 

Megaloptera 

Slalldae 

Trace 

Trace 

Trlcoptera 

0.8 

0.1 

O.k 

0.4 

0.53 

Dlptera 

TBbanldae 

0.6 

0.2 

0.27 

Tendlpedldae 

1.2 

21.0 

27.0 

16.4 

21.81 

Ceratopogonldae 

o.k 

O.k 

0.5 

0.4 

0.53 

Cullcldae 

Chaoborlnae 

2.6 

16.0 

6.2 

8.24 

Coleoptera 

Trace 

Trace 

Hydroilillldae 

0.3 

0.1 

0.13 

HaUplldae 

o.k 

Trace 

0.1 

0.13 

Elaldae 

Trace 

0.1 

Trace 

BytlBlcldae 

0.2 

0.1 

0.13 

Felecypoda 

Heterodonta 

Spliaerlldae 

27.8 

14.9 

6.5 

16.4 

21.81 

Eulsmelllbranchla 

Dhlonldae 

0.3 

0.6 

0.3 

0.4 

0.53 

Gastropoda 

Prosobnuichla 

VlTlparlidae 

1.8 

2.5 

3.5 

2.6 

3.46 

Folnonata 

Rtyaldae 

3.1^ 

1.1 

1.46 

I^nmaeldae 

2.0 

0.1 

0.7 

0.93 

Flonorbldae 

0.2 

0.1 

0.13 

TOTAL 

■    ^.5 

80.8 

80.9 

75.2 

99.9B 
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Annual  emd  Study  Listings  of  the  Humber  and  Percentage  of  OrganlBms  Occurring  In 
a  Mean  Squaj«  ?oot  Benthos  Sample  as  Averaged  from  all  of  the  Benthos  Samples  Col- 
lected during  each  of  these  Periods  fnan  Cane  River  Lalce. 


1957-58 

1958-59 

1959-60 

Mean 

Percentage 

Turhellarla 

Rhahodocoelida 

DalyeUidae 

0.6 

0.2 

0.10 

Tricladida 

Plaaarildae 

1.7 

0.6 

0.30 

Heaatoda 

0.2 

O.lt 

0.2 

0.10 

Elrudinea 

Bhynchohdellida 

GloBsiphonildae 

0.2 

0.2 

0.3 

0.2 

0.10 

Oligocheata 

Pleslopora 

Tuhifleidae 

69.9 

53.2 

55.8 

59.6 

29.90 

Prosopora 

Lumbriculldae 

0.1 

0.6 

0.3 

0.3 

0.15 

Crustftcea 

Cladocera 

Trace 

0.3 

0.1 

0.05 

Eucopepoda 

0.7 

20.4 

7.0 

3.51 

Ostracoda 

Podocopa 

0.5 

0.2 

0.10 

Amphipoda 

Talltrldae 

0.1 

o.k 

0.3 

0.3 

0.15 

^trsldacea 

Trace 

Trace 

Trace 

Insecta 

Epbeneroptera 

Epbeaeridae 

0.7 

0.6 

O.k 

0.20 

Baetldae 

O.k 

0.1 

0.05 

Odonata 

^goptera 

Coenagrlonldae 

0.3 

o.k 

0.1 

0.3 

0.15 

Trlcoptera 

Trace 

Trace 

Slptera 

Tendipedldae 

16.6 

107.5 

99.9 

7'*.7 

37.1t8 

Ceratopogonidae 

0.3 

0.2 

l.k 

0.6 

0.30 

Culicidae 

Chaohorlnae 

2l».3 

22.6 

113.3 

53."^ 

26.79 

Coleoptera 

^■m^Aaa 

0.1 

0.5 

0.3 

0.15 

Gyrlnldae 

Trace 

Trace 

Trace 

Hallplldae 

Trace 

Trace 

Trace 

Dytislcidaa 

0.1* 

0.1 

0.05 

Arocbnoidea 

Trace 

Trace 

Peleoypoda 

Heterodonta 

Sphaerlldae 

0.1 

1.0 

0.1* 

0.20 

Euleselll'braiichla 

Onionldae 

0.1 

Trace 

Trace 

Gastropoda 

Froaohianchla 

Viviparlidae 

0.1 

0.1 

0.1 

0.1 

0.05 

Folmonata 

Riysidae 

0.2 

0.1 

0.05 

KLanorbidae 

O.lf 

0.1 

0.05 

TOTAL 

116.7 

187.1 

2$lt.l 

W.5 

^.b& 
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TABLE  5 


Anstial  and  Study  Listings  of  the  number  and  Percentage  of  Orgaclons  Occurring  In 
a  Mean  Sq[uare  Foot  Benthos  Sample  as  Averaged  from  all  of  the  Benthos  SaoipleB  Col- 
lected daring  each  of  these  PeriodB  from  Chicot  Lake. 


1957-58 

1958-59 

1959-60 

Mean 

Percentage 

Hematoda 

0.1 

Trace 

Riylactolasmata 

Pulmatellina 

Lophopodldae 

0.1 

Trace 

Hlrudinea 

Bhynchobdelllda 

Glosslphonlldae 

Trace 

0.1 

0.3 

0.1 

0.18 

Ollgocheata 

Pleslpora 

Tublflcldae 

26.4 

10.9 

6.6 

14.6 

25.97 

Prosopora 

Lumbriculldae 

0.5 

0.4 

0.4 

0.4 

0.71 

Crustacea 

Eucopepoda 

Trace 

Trace 

Amphlpoda 

Ganssarldae 

0.2 

0.1 

0.18 

Talltrldae 

0.3 

1.7 

2.5 

1.5 

2.67 

Isopoda 

Asellldae 

0.1 

Trace 

Decapoda 

Falaemonldae 

0.1 

Trace 

Insecta 

Ephaaeroptera 

Ephfflserldse 

0.1 

Trace 

Odonata 

Anlsoptera 

Lihellulldaa 

0.3 

0.1 

0.1 

0.16 

Zygoprtara 

Coenagrlonldae 

0.1 

Trace 

Trlcoptera 

0.4 

0.1 

0.18 

Dlptera 

Tendlpedldac 

1.0 

6.6 

'►•3 

4.0 

7.12 

Ceratopogonldae 

0.5 

0.2 

0.1 

0.3 

0.53 

Culicldae 

Chaoborinae 

k.l 

43.0 

52.0 

33.0 

58.72 

Coleoptera 

0.1 

Trace 

Hydrophllldae 

0.2 

0.1 

0.18 

Eallplldai3 

0.9 

0.1 

0.3 

0.53 

Pelecyjjoda 

Heterodonta 

Sphaerlldae 

2.1 

2.3 

0.4 

1.6 

2.85 

Gastropoda 

Prosobranciila 

VlTlparlldae 

0.1 

Trace 

TOTAL 

36.3 

65.9 

67.5 

56.2 

100.00 
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XABI£  6 


Annual  and  Study  Listings  of  the  Humber  and  Percentage  of  Organlamfl  Occurring  In 
a  Mean  Square  Foot  Benthos  Sample  as  Averaged  from  all  of  the  Benthos  Samples  Col- 
lected during  each  of  these  PeriodB  from  Lake  Providence. 


1957-58 

1958-59 

1959-60 

Mean 

Percentage 

Turbellaria 

0.9 

0.3 

0.15 

Tricladida 

Planariidae 

1.7 

0.6 

0.30 

Benatoda 

0.1* 

0.1 

0.05 

Hirudlnea 

Rhynchobdellidfl 

Glossiphonlldae 

3.2 

0.7 

1.0 

1.6 

0.81 

Oligoeheata 

Plesl opera 

Tubificidae 

104.2 

1^5.5 

1*5.3 

65.0 

32.94 

Aeolosomatidae 

2.1 

0.7 

0.36 

Haldidae 

Trace 

Trace 

Prosopora 

Lumbriculidae 

0.9 

0.8 

3-2 

1.6 

0.81 

Crustacea 

Cladocera 

0.2 

0.1 

0.05 

Eucopepodfl 

0.1 

6.2 

2.1 

1.06 

Ostracoda 

Podocopa 

1.1 

0.4 

0.20 

Amphlpoda 

Talitridae 

27.6 

3.2 

19.6 

16.8 

8.51 

Gammaridae 

2.5 

0.1 

0.9 

0.46 

Insecta 

Ephemeroptera 

Ephemerldae 

0.1 

0.5 

2.8 

1.1 

0.56 

Baetidae 

0.4 

2.7 

1.0 

0.51 

Odonata 

Anisoptera 

Libellulldae 

0.1 

0.1 

0.1 

0.1 

0.05 

25rgoptera 

Coenagrionidae 

0.2 

0.1 

0.05 

Tricoptera 

0.4 

0.1 

0.05 

Diptera 

Tendipedidae 

76.  U 

33.2 

69.5 

59.7 

30.26 

Ceratopogonldae 

0.5 

0.1 

0.6 

0.4 

0.20 

Culicidae 

Chtioborinae 

9.8 

27.0 

74.7 

37.2 

18.85 

Coleoptera 

Trace 

Trace 

Trace 

Gyrinldae 

Trace 

Haliplidae 

0.3 

0.1 

0.05 

Elmidae 

0.4 

0.1 

0.05 

Dytislcidae 

0.1 

Trace 

Hymenoptera 

0.1 

Trace 

Peleeypoda 

Heterodonta 

Sphaerildae 

10.9 

7.3 

1.0 

6.4 

3.24 

Eulamellibranchia 

Onionidae 

0.1 

1.5 

0.5 

0.25 

Gastropoda 

Prosobranchla 

Vivipariidae 

0.1 

Trace 

0.4 

0.2 

0.10 

Pulmonata 

I^nmaeidae 

0.3 

0.1 

0.05 

TOTAL 

240.4 

119.2 

232.6 

197.3 

99.97 

Caddo  Lake  presented  the  greatest  number  of  types  of  organisms 
with  a  total  of  41,  Lake  Providence  and  Cane  River  Lake  were  next 
with  31  and  28  different  types  respectively.  Chicot  Lake  had  the  least 
variety  with  a  total  of  22  types.  Caddo  Lake  had  the  highest  gravim.et- 
ric  results  with  a  mean  standing  crop  of  1.49  grams  per  square  foot 
and  the  highest  volume  of  1.44  ml.  A  majority  of  this  weight  and  vol- 
umetric displacement  may  be  attributed  by  moUusk  which  were  more 
numerous  than  in  other  lakes.  Primarily,  they  were  the  larger  Unioni- 
dae  whichwereof  considerable  size  and,  therefore,  very  few  individuals 
would  increase  the  averages. 

Lake  Providence  had  the  second  highest  gravimetric  and  volumetric 
benthos  with  a  mean  study  standing  crop  of  0.61  grams  per  square 
foot  and  0.66  ml.  volume.  Chicot  Lake's  standing  crop  was  0.19  grams 
per  square  foot  and  0.31  ml.  volume  and  the  standing  crop  in  Cane  River 
Lake  was  0.35  grams  per  square  foot  and  0.42  volume.  (Figures  39 
and  40) 

Caddo  Lake  shows  a  variation  from  the  concept  of  Welch  (1952) 
that  the  winter  standing  crop  is  the  greatest.  However,  this  may  be 
attributed  to  the  occurrence  of  large  Unionidae,  which  as  previously 
stated,  requires  only  one  or  two  individuals  to  effect  the  over  all  mean 
standing  crop.  Table  7  illustrates  the  seasonal  mean  standing  crop 
with  all  the  Mollusca  included  compared  with  the  seasonal  mean  stand- 
ing crop  minus  the  Unionidae  for  the  last  year  of  the  study. 

Cane  River  Lake  showed  a  peak  mean  standing  crop  occurring  in 
January;  however,  when  the  two  sampling  series  are  considered  separa- 
tely the  mean  standing  crop  per  series  is  found  to  differ  considerably. 
(Figure  41)  The  greatest  variation  occurring  in  the  spring  and  summer 
of  1959.  At  that  time  Series  B  deviates  from  the  trend  of  a  maximum 
standing  crop  in  January.  This  difference  further  illustrates  the  possi- 
bility of  factors  being  different  at  the  two  series  sampling  sites  which 
are  24  miles  apart  and  which  vary  in  depth. 

Lake  Providence  presented  the  most  consistent  seasonal  trend  in 
the  mean  standing  crop.  The  peak  always  appearing  in  January  and 
the  minimum  in  July  and  August.  This  similarity  in  seasonal  standing 
crop  fluctuations  is  found  in  the  mean  of  both  sampling  series.  The 
volumertric  displacement  analyses  also  presented  figures  closely 
following  this  same  seasonal  variation. 

The  benthos  sampling  was  too  scattered  to  present  a  true  picture 
of  the  seasonal  trends  in  Chicot  Lake.  However,  what  information  is 
available  indicates  a  close  similarity  between  the  mean  standing  ben- 
thos crop  of  the  two  sampling  series. 
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FIG.  39.     A    COMPARISON    OF    THE  MEAN    GRAVIMETRIC  BENTHOS 
STANDING    CROP  PRODUCTION  AS  AVERAGED  FROM 
12-1  FT.*    SAMPLES    COLLECTED     FOR  EACH  DATE 
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FIG.  40.    A    COMPARISON  OF   THE    MEAN    VOLUMETRIC  BENTHOS 
STANDING    CROP  PRODUCTION  AS  AVERAGED  FROM 
12- I   FT.     SAMPLES  COLLECTED     FOR    EACH    DATE 
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Over  half  the  total  number  of  organisms  of  Chicot  Lake  was 
represented  by  Chaoborinae  which  was  33  (58.72%)  individuals  per 
square  foot.  The  only  other  organisms  present  in  any  quantity  was 
the  previously  mentioned  Tubificidae.  Chaoborinae  also  constituted 
a  major  numerical  part  of  the  production  in  Cane  River  Lake,  53.4 
individuals  or  26.79%.  Tendipedidae  averaged  74.7  (37.48%)  in  Cane 
River  Lake  and  they  were  the  most  abundant  of  any  organisms  in  all 
four  lakes. 


PLANKTON 


Net  and  nannosamples  were  collected  monthly  with  a  portable  power 
pump  at  a  depth  of  three  feet  at  one  permanent  sampling  site  in  each 
of  the  two  series  in  each  of  the  four  lakes.  One  20  liter  net  plankton 
sample  was  collected  and  preserved  in  10%  formalin  for  identification 
and  count  analyses.  A  second  20  liter  net  plankton  sample  was  collected 
from  the  same  site  and  preserved  in  70%  alcohol  for  gravimetric  analy- 
sis. A  one  liter  sample  of  water  filtered  through  the  plankton  net  was 
collected  for  nanno  plankton,  concentrated  with  a  Foerst  centrifuge 
and  preserved  in  70%  alcohol. 


Laboratory  net  plankton  counts  and  identification  were  conducted 
using  a  Sedgwick -Rafter  counting  cell  and  a  Whipple  ocular  micro- 
meter. These  samples  were  concentrated  to  one  milliliter  of  concen- 
trate equal  to  one  liter  of  the  original  sample.  Gravimetric  analyses 
for  both  net  and  nanno  plankton  were  conducted  by  dehydrating  the 
samples  at  55°C  for  24  hours,  recording  the  dehydrated  weight  and 
then  incinerating  in  a  furnace  at  600°C  for  30  minutes,  cooling  in  a 
desiccator  and  re -weighing.  The  difference  recorded  is  either  net 
or  nanno  plankton  organic  material. 


Gravimetric  net  and  nanno  plankton  results  were  erratic  through- 
out the  study  period  and  only  the  net  plankton  results  from  Cane  River 
Lake  indicated  any  seasonal  trends.  There  a  peak  production  was  noted 
during  the  winter  period  each  year  and  a  minimum  during  the  summer. 
Plankton  counts  of  the  larger  plankters  which  included  Cladocera, 
Copef)ods,  and  nauplii  (Eucopepoda)  followed  similar  trends  as  the 
gravimetric  analysis.  (See  Figures  42  through  45)  Cane  River  Lake 
also  had  the  highest  mean  study  gravimetric  net,  (0.3800  gm/M"^)  and 
nanno  (5.50  gm/M^)  plankton  results  for  the  three  year  period. 
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Lake  Providence  plankton  counts  showed  similar  winter  peaks  for 
these  larger  plankters  although  the  Cladocera  and  Copepods  were  not 
as  numerous,  particularly  Cladocera.  Nauplii  did  appear  in  greater 
quantities  than  the  two  preceding  organisms,  but  in  a  lesser  degree 
than  in  Cane  River  Lake.  The  mean  gravimetric  net  plankton  results 
were  lowest  from  Lake  Providence.  (0.1885  gm/M^)  while  thie  nanno 
production  (4.81  gm/M^)  was  second  to  Cane  River  Lake. 


Counts  of  the  larger  plankters  from  Caddo  Lake  also  showed  sea- 
sonal trends  with  a  winter  maxima  and  a  summer  minima.  As  with 
Lake  Providence,  these  were  lesser  quantities  than  those  noted  in 
Cane  River  Lake.  These  periods  of  increase  for  these  organisms, 
Cladocera,  Copepods,  and  nauplii,  prevailed  over  longer  periods  of 
time  than  in  either  of  the  two  preceding  lakes. 

Quantities  of  the  larger  plankters  in  Chicot  Lake  showed  the  effect 
of  the  water  level  draw -down.  In  this  lake  the  peak  production  of  the 
organisms,  numerically,  took  place  in  tlie  spring  and  early  summer. 


The  mean  gravimetric  total  plankton  production  for  the  four  lakes 
during  the  three  year  study  period  showed  similarity  between  the  ox- 
bow and  the  old  river  lake  and  between  the  two  impoundments.  These 
results  for  the  ox-bow,  Lake  Providence,  (4.9985  gm/M^),  and  the  old 
river.  Cane  River  Lake  (5.8800  gm/M^),  were  one  quarter  and  one  half 
again  as  great,  respectively,  as  those  for  the  two  impoundments,  Caddo 
Lake  (4.0776  gm/M3)  and  Chicot  Lake  (3.8688  gm/M3). 


It  is  fully  realized  that  the  erratic  gravimetric  results  both  for  net 
and  nanno  plankton  may  be  due  to  the  sampling  procedures.  Consider- 
ing the  short  term  life  cycles  of  some  plankters,  and  the  diurnal  verti- 
cal migration  of  plankton,  it  would  be  desirable  to  sample  more 
frequently  than  once  a  month.  However,  this  was  impossible  as  was  the 
ability  to  be  at  each  station  at  the  same  time  of  day.  In  order  to 
stabilize  the  sampling  procedures  as  much  as  possible,  the  standard 
depth  of  three  feet  was  selected,  and  the  stations  were  located  in  the 
center  portions  of  the  study  lakes  to  do  away  with  the  effect  of  wind 
action  in  forming  windrows  of  organisms. 

The  results  of  the  plankton  counts  are  given  in  Figure  46  through 
49  in  the  form  of  Lohmann  graphs  as  described  by  Birge  and  Juday 
(1922).  Organisms  counts  presented  here  are  based  on  a  value  of 
one  individual  equaling  a  radius  length  of  0.25  millimeters  and  the 
original  diagrams  have  been  reduced  to  one  half  size. 
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FIG.  46.  ILLUSTRATION  OF  THE   QUANTITATIVE  SEASONAL 
CHANGES     IN    THE    NET  PLANKTON  OF    LAKE   CADDO 
RECORDED    IN  NUMBER  PER  CUBIC    METER 


FIG.  47    ILLUSTRATION    OF  THE    QUANTITATIVE    SEASONAL 
CHANGES   IN    THE  NET  PLANKTON     OF  CANE   RIVER   LAKE 
RECORDED   IN  NUMBER   PER  CUBIC   METER 
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FIG.  48.   ILLUSTRATION    OF  THE    QUANTITATIVE  SEASON/ 
CHANGES  IN  THE   NET  PLANKTON    OF    LAKE    CHICOT 
RECORDED  IN    NUMBER    PER   CUBIC    METER 
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FIG.  49.  ILLUSTRATION   OF  THE   QUANTITATIVE  SEASONAL 

CHANGES  IN   THE  NET  PLANKTON    OF  LAKE  PROVIDENCE 

RECORDED    IN   NUMBER  PER    CUBIC  METER 
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ABUNDANCE  OF  YOUNG  FISH  OF  THE  YEAR 

Six  600  square  foot  samples  were  collected  in  each  of  the  four 
study  lakes  in  early  summer  of  each  year.  Samples  taken  in  sections 
which  would  not  permit  a  full  600  square  foot  sample  were  converted 
to  that  area.  All  sampling  was  conducted  with  a  30  foot  nylon  bobbinet 
minnow  seine.  Sampling  was  performed  under  the  supervision  of  the 
project  leader  by  non -project  personnel  employed  by  the  Louisiana 
Wild  Life  and  Fisheries  Commission. 

Figures  50  through  53  illustrate  the  results  of  these  samples.  In 
Caddo  Lake  the  results  from  the  three  years  varied  considerably  for 
all  species  taken.  All  species  which  had  been  collected  in  the  first 
two  years  showed  a  decline  for  1960.  The  one  exception  was  largemouth 
bass,  Micropterus  salmoides  which  showed  a  steady  increase  each  year. 
Two  new  species  were  present  in  I960  samples;  yellow  bass,  Roccus 
mississipiensis  and  white  crappie,  Pomoxis  annularis,  although  in 
small  numbers.  Cane  River  Lake  also  showed  a  decrease  in  1960  with 
the  exception  of  largemouth  bass.  The  largemouth  bass  reproduction 
results  for  this  lake  were  higher  each  year  than  for  any  of  the  three 
other  study  lakes.  A  desirable  feature  of  the  annual  trend  in  Cane 
River  Lake  is  the  disappearance  of  the  orange  -spotted  sunfish,  Lepomis 
humilis  from  the  samples  after  1958  and  gradual  deminishing  of  the 
numbers  of  longear  sunfish,  Lepomis  megalotis.  Stunted  individuals  of 
these  two  species  had  presented  a  problem  in  this  lake. 

Chicot  Lake  reproduction  samples  showed  a  successful  spawn  for 
all  species  in  1960  compared  to  1959.  Of  particular  interest  is  the 
increase  in  the  young  of  the  year  for  largemouth  bass  population.  This 
is  exceeded  only  by  the  bluegill,  Lepomis  macrochirus  production. 
The  1959  samples  were  the  lowest  for  each  species  with  the  exception 
of  the  bluegill  young  of  the  year. 

The  results  from  Lake  Providence  are  questionable  because  of  the 
characteristics  of  the  lake.  With  very  little  exception,  the  shore  is 
lined  with  cypress  trees  which  extend  into  the  water  and  out  to  a  depth 
which  prohibits  the  use  of  a  minnow  seine.  Therefore,  the  results  given 
here  are  not  representative  of  the  lake  as  a  whole.  This  is  further 
shown  in  the  limited  number  of  species  and  fish  taken. 


FISH  FOOD  STUDIES 

While  it  is  realized  the  accepted  and  preferred  method  of  present- 
ing fish  stomachs  analysis  data  is  in  terms  of  volume,  the  results  of 
this  report  are  presented  in  terms  of  numerical  abundance.  This  was 
made   necessary   due   to  the  need  of  having  a  common  ground  for 
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FIG.   50.    YOUNG  OF  THE  YEAR    FROM    LAKE    CADDO    AS 

AVERAGED   FROM   SIX-  600    FT.'  MINNOW  SEINE   SAMPLES 
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FIG.  51.   YOUNG  OF  THE  YEAR  FROM    CANE  RIVER  LAKE    AS 

AVERAGED  FROM    SIX-  600    FT.^   MINNOW    SEINE  SAMPLES 
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FIG,  52.     YOUNG   OF  THE  YEAR  FROM  LAKE    CHICOT    AS 

AVERAGED    FROM  SIX- 600  FT.*  MINNOW   SEINE     SAMPLES 
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FIG. 53.      YOUNG    OF   THE   YEAR     FROM      LAKE     PROVIDENCE    AS 
AVERAGED    FROM    SIX-600FT    MINNOW  SEINE     SAMPLES 
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comparison  of  abundance  of  organisms  in  the  benthos  results  with  this 
data.  Project  personnel  and  time  were  noi  available  to  obtain  th»: 
volumetric  displacement  values  on  all  individual  groups  in  the  benthoo 
and  stomach  samples.  However,  it  should  be  fully  realized  that  numeri- 
cal results  do  not  present  the  crue  value  of  individual  organisms  as 
food.  For  example,  a  larger  organism,  such  as  a  fish,  may  constitute 
a  very  small  percentage  numerically,  but  actually  make  up  the  bulk 
of  a  stomach  content  volumetrically  and,  therefore,  be  far  more  im- 
portant from  a  nutritional  point. 

Tables  8  through  14  present  the  results  of  these  analyses.  The 
two  most  extensively  sampled  species  of  fish  were  the  bluegill  and 
the  redear,  Lepomis  microlophus.  Yellow  bass  stomachs  were  taken 
only  in  Caddo  Lake  in  any  quantity  and  only  four  specimens  were  col- 
lected in  Lake  Providence.  Warmouth.  Chaenobryttus  gulosus  stomachs 
were  available  from  all  lakes  except  Cane  River  Lake;  black  crappie, 
Pomoxis  nigromaculatus  were  collected  in  Caddo  and  Chicot  Lakes 
and  white  crappie  in  Caddo  and  Cane  River  Lakes.  Longear  sunfish 
stomach  samples  were  taken  only  in  Caddo  and  Providence  Lakes. 
Table  14  presents  the  data  for  the  analyses  of  19  freshwater  drum, 
Aplodinotus  grunniens  stomach  samples  for  Caddo  Lake.  These  were 
the  only  non-game  species  collected  for  stomach  analyses.  The  pur- 
pose being  to  attempt  to  determine  their  utilization  of  the  benthos 
production,  since  this  is  the  most  predominate  species  of  fish  in  Caddo 
Lake. 

Numerically,  Tendipedidae  were  the  most  important  group  occurr- 
ing in  bluegill  stomach  samples.  On  a  percentage  basis  thir  group  was 
exceeded  only  in  Caddo  Lake  as  having  the  highest  occurrence.  In  Cane 
River  Lake,  Tendipedidae  (60.48%)  and  Ostracoda  (31.59%,)  together 
comprised  92.07%  of  the  total  number  of  organisms  taken  by  this  fish 
species.  In  Lake  Providence  the  Tendipedidae  (85.50%)  and  the  Ostra- 
coda (8.56%)  make  up  94.06%  of  the  total  numer  of  organisms  taken. 

The  redear  sunfish  also  showed  a  high  utilization  of  Tendipedidae 
in  all  four  lakes.  However,  the  group  was  exceeded  in  occurrence  in 
redear  stomach  samples  in  Caci'io  I-ake  as  witli  the  bluegill,  by  the 
Ephemeridae.  Of  interest  is  the  preference  of  this  species  of  fish, 
the  redear,  for  Mollusca.  While  the  bluegill's  stomach  content  con- 
sisted of  only  1.42%  Mollusca,  the  redear 's  stomach  content  contained 
35.84%  Mollusca,  ronsisting  of  13.92%  Sphaeriidae;  0.58%  Unionidae. 
and  21.34%  Vivipa-iidae.  In  Cane  River  Lake  the  redear  showed  dif- 
ferent food  preferences  than  the  bluegill  by  taking  no  Ostracods,  but 
instead  taking  Eucopepoda  (23.46%).  In  Lake  Providence  Tendipedidae 
(82.76%)  and  Mollusca  (8.62%)  were  the  groups  taken  in  any  quantity 
bv  redear. 
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A  Listing  of  the  Frequency,   Honiber,   and  Percentage  of  Food  Items  Occurring  in  the 
Stonach  Contents  of  Redear  (Lepcaais  mlcrolo-plmE)  taken  by  Rotenone  Poisoning  frcM  the 
Study  Lakes  during  the  Simmers  of  I958  and  19^ 
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TABLE  9 

A  Listing  of  the  Frequency,   Humber,   and  Percentage  of  Food  Items  Occurring  In  the 

Stomach  Contents  of  Blueglll   (Lepomis  macrochlrus)  taken  by  Rotenone  Poisoning  from 

the  Study  Lakes  during  the  Summers  of  I958  and  1959. 
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A  Listing  of  the  Frequency,  Hmnber,  aod  Percentage  of  Food  Items  Occurring  in  the 
Stomach  Contents  of  Largemoutb  Bass  (Mieropterus  siin^^ides)  taken  by  Rotenone  Poison- 
ing from  the  Study  Lakes  during  the  Sunmers  of  1958  and  1959 
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A  Listing  of  the  Frequency,  Number,  and  Percentage  of  Food  Items  Occurring  In 
the  Stomach  Contents  of  Black  Grapple  (Pomoxls  nlgromaculatus )  taken  by  Rotenone 
reasoning  from  the  Study  Lakes  during  the  Summers  of  1958  and  I959 
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A  Listing  of  the  Frequency,  Uumter,  and  Percentage  of  Food  Items  Occurring  in  the 
Stomach  Contents  of  Warmouth  ( Chaenobryttus  gologua)  taten  by  Rotenone  Poisoning 
from  the  Study  Lakes  during  the  Summers  of  1958  and  I959 
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TABLE  13 


A  Listing  of  the  Frequency,  Number,  and  Percentage  of  Food  Items  Occurring 
In  the  Stomach  ContentB  of  Yellow  Bass  (Roccus  mlsslESlplenEls)  taken  by 
Rotenone  Poisoning  from  the  Study  Lakes  during  the  Summers  of  I956  and  1959. 
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A  Listing  of  the  Frequency,  Number,  and  Percentage  of  Food  Items  Occurr 
in  the  Stomach  Contents  of  Drum  (Aplodlnotus  gnannlens)  talcen  hy  Rotenone 
Poisoning  from  the  Study  Lakes  during  the  Summers  of  19^3  and  1939 


CADDO  LAKE 

19  Specimens 

>> 

is 

^H 

ORGABISMS 

1 

^« 

0  tt 

«> 

-P  u 

u 

fe 

g& 

fit  0 

Insecta 

Ephemeroptera 

Ephemeridae 

7 

37 

59.68 

Dlprtera 

Tendipedidae 

5 

15 

21^.19 

Ceratopogonldae 

2 

2 

3.22 

Pelecypoda 

Heterodonta 

Sphaerlidae 

1 

1 

1.61 

Vertebrata 

Pisces 

Cyprinidae 

1 

1 

1.61 

Atherlnidae 

2 

5 

8.06 

Dlcested  Fish 

1 

1 

1.61 

TOTAL 

19 

62 

99.9B 

-72- 


In  evaluating  the  results  of  stomach  contents  taken  from  predaceous 
species  collected  with  rotenone,  it  must  be  considered  that  these 
species  will  feed  on  smaller  fish  which  are  affected  first  by  the  chemi- 
cal before  succumbing  to  the  effects  themselves.  Therefore,  rotenone 
sampling  is  not  the  preferred  stomach  sampling  method  but  as  the 
stomachs  collected  for  this  project  were  taken  by  non-project  person- 
nel, this  method  had  to  be  accepted. 

As  would  be  expected  vertebrates  made  up  the  bulk  of  the  contents 
of  the  largemouth  bass  stomachs  examined.  Largemouth  bass  stomachs 
from  Chicot  Lake  contained  the  highest  percentage  of  invertebrates 
with  Tendipedidae  present  in  largest  quantities (13.75%).  Of  the  verte- 
brates taken,  Clupeidae  constituted  the  main  group  in  largemouth  bass 
stomachs  from  Caddo  Lake  (28.75%)  and  Cane  River  Lake  (23.19%).  In 
Chicot  Lake  and  Lake  Providence,  the  Centrachidae  were  most  abun- 
dantly taken  48.75%  and  47.62%  respectively. 

In  general  the  group  of  organisms  which  was  most  constantly  found 
in  the  stomach  content  as  a  major  constituent  was  the  Tendipedidae, 
except  in  the  basses  and  white  crappie.  White  crappie  was  the  only 
fish  that  did  not  have  any  Tendipedidae  in  their  stomach  contents  in 
any  lake.  The  only  other  group  which  equaled  the  Tendipedidae  in 
numerical  occurrences,  with  the  exception  of  the  above  species  of 
fish,  was  the  Ephemeridae  in  Caddo  Lake. 


FISH  POPULATION  SAMPLES 


Rotenone  population  samples  were  collected  by  enclosing  a  one-acre 
area  with  a  one -inch  mesh  webbing.  Five  percent  emulsified  rotenone 
was  then  applied  within  the  enclosed  area  with  a  portable  power  sprayer 
both  on  and  below  the  surface.  All  fish  which  surfaced  were  collected 
and  recorded.  The  webbing  was  allowed  to  remain  enclosing  the  sam- 
ple area  until  the  following  day.  At  that  time,  fish  which  were  killed 
and  not  collected  on  the  preceding  day  were  bloated  from  internal 
decomposition  gases  and  were  floating  within  the  net  enclosed  sample 
area.  These  fish  were  collected  and  recorded  and  the  results  added 
with  the  resuUs  of  the  first  day  to  present  a  sample  total. 

The  results  of  rotenone  samples  to  evaluate  the  fish  population 
standing  crop  production  are  given  in  Tables  15  through  IS.  Samples 
from  Chicot  Lake  presented  the  lowest  mean  production  for  the  study. 
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29.32  pounds  per  acre.  The  high  was  35.2  pounds  per  acre  in  1960 
and  the  low  was  19.1  pounds  per  acre  in  1958.  The  low  for  1958  could 
be  attributed  to  the  fish  kill  which  occurred  during  the  late  summer 
of  1957  (Geagan  1960) .  Predator-prey  relationship,  utilizing  the  method 
described  by  Lambou  (1959) ,  had  a  ratio  of  1:2.9  for  the  study.  The 
water  fluctuation  program  employed  in  this  lake  has  kept  the  total 
standing  crop  low,  but  at  the  same  time  has  minimized  the  standing 
crop  of  undesirable  non-game  species.  In  1960,  three  years  after  the 
fish  kill  of  1957,  the  gizzard  shad.  Dorosoma  cepedianum  constituted 
only  0.6%  of  the  total  production.  Due  to  its  ability  to  become  over 
abundant  or  even  pre -dominant,  this  species  is  considered  one  of  the 
major  fish  management  problems  in  Louisiana.  Game  species  have 
contributed  over  half  the  total  standing  crop  production  each  year  with 
a  high  in  1960  of  89.8%.  Bluegill  have  developed  into  the  important 
forage  species  with  warmouth  being  next.  Largemouth  bass  and  black 
crappie  are  the  major  predators  and  by  1960  were  relatively  equal  in 
abundance. 

Caddo  Lake  had  the  second  lowest  mean  standing  crop  production 
as  determ-ined  by  rotenone  samples.  This  was  59.61  pounds  per  acre 
with  a  low  of  44.5  pounds  in  1958  and  a  high  of  77.6  pounds  in  1959. 
The  mean  predator-prey  relationship  for  the  three  years  samples  was 
1:0.2.  Game  fish  production  never  exceeded  one-third  of  the  total  with 
the  mean  being  22.36%  of  the  total.  The  most  predominate  game  forage 
species  was  the  redear  sunfish  for  all  three  years.  The  two  most 
important  game  predaceous  species  were  largemouth  bass  and  yellow 
bass.  The  most  abundant  single  species  was  the  freshwater  drum,  a 
little  utilized  commercial  fish  in  Louisiana.  This  species  constituted 
a  mean  production  of  36.57%  of  the  total  standing  crop  for  the  study 
period.  The  channel  catfish,  Ictalurus  punctatus,  and  longnose  gar, 
Lepisosteus  osseus  were  the  two  most  abundant  non-game  predaceous 
species  with  a  mean  study  standing  crop  of  8.44%  and  5.82%  respec- 
tively of  the  mean  study  total  standing  crop  production. 

Cane  River  Lake"  had  the  highest  mean  study  standing  crop  pro- 
duction of  262.36  pounds  per  acre.  However,  75,12%  of  this  was  giz- 
zard shad  and  threadfin  shad,  Dorosoma  pentenese.  This  high 
production  of  these  two  forage  species  was  responsible  for  the  high 
predator-prey  relationship  which  averaged  1:10.3  for  the  three  year 
period.  The  largemouth  bass  is  the  most  important  predaceous  fish, 
both  game  and  non-game.  Game  species  have  made  up  between  7.5% 
of  the  total  standing  crop  in  1958  and  14.7%  in  1960,  However,  the 
percentage  of  these  which  are  of  available  size  was  64.4%  in  1958  and 
42.4%  in  1960.  {The  commercial  fish  population  was  primarily  com- 
posed of  carp,  Cyprinus  carpio  each  year.  This,  as  with  freshwater 
drum,  has  a  poor  demand  on  the  commercial  fish  market  in  Louisiana. 
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TABIE  15 


Moan  One-Acre  Annual  Rotenone  Fish  FDjMla^ion  Samples  as  Ayeraged  from  Six  Oos-Acre 
Samples  Collected  Annually  from  Lake  Caddo 


Forage  Fish 
Glzzeird  shad 
TSireadfin  shad 
Blueglll 
Redear  Bunflsh 
Longear  sunflsh 
Orange  spotted  simflsh 
Spotted  sunflsh 
Freshvater  drum 
Warmouth 

Smallmouth  buffalo 
Bigmouth  buffalo 
Carpsucker 
Spotted  sucker 
TOTAL 

Predaceous  Fish 
Largemouth  bass 
Spotted  base 
Yellow  bass 
White  crapple 
Black  crapple 
Channel  catfish 
Yellov  catfish 
Spotted  gar 
Longnose  gar 

TOTAL 

Grand  Total 
Gama  Fish 

Available  Game  Fish 
Comnercial  Fish 
Available  Commercial  Fish 
Fish  Under  5  Inches 
Carnivorous  Fish 
Over  5  Inches 


1953 

1959 

i960 

Study  A 

Lbs./ 

lis./ 

Lbs./ 

Lbs./ 

Acre 

i 

Acre 

f 

Acre 

i 

Acre 

7.6 

17.1 

11.0 

14.2 

10.4 

18.3 

9.67 

0.1 

0.2 

. 

. 

0.1 

0.2 

0.07 

0.9 

2.0 

1.3 

1.7 

0.5 

0.9 

0.90 

1^.3 

9.7 

5.8 

7.5 

7.8 

13.8 

5.97 

0.6 

1.3 

0.5 

0.6 

0.4 

0.7 

0.50 

. 

- 

- 

- 

0.2 

0.4 

0.07 

- 

- 

0.1 

0.1 

- 

- 

0.03 

11.0 

2l*.7 

33.2 

42.8 

21.2 

37.4 

21.80 

0.3 

0.7 

0.3 

0.4 

0.4 

0.7 

0.33 

0.7 

1.6 

9.4 

12.1 

2.1 

3.7 

4.07 

0.6 

1.3 

- 

- 

0.4 

0.7 

0.33 

0.3 

0.7 

- 

- 

. 

- 

0.10 

. 

- 

0.2 

0.4 

0.07 

26'k 

59.3 

61.6 

79.4 

43.7 

77.1 

43.91 

2A 

5.h 

0.8 

1.0 

1.8 

3.2 

1.67 

- 

- 

0.2 

0.3 

0.2 

0.4 

0.13 

k.2 

9'h 

3.4 

4.4 

1.7 

3.0 

3.10 

0.8 

1.8 

- 

0.6 

1.0 

0.47 

0.1* 

0.9 

. 

. 

0.1 

0.2 

0.17 

k.k 

9.9 

6.5 

8.4 

4.2 

7.4 

5.03 

1.2 

2.7 

1.7 

2.2 

0.8 

1.4 

1.23 

O.V 

0.9 

0.2 

0.3 

0.7 

1.2 

0.43 

'^.3 

9.7 

3.2 

4.1 

2.9 

5.1 

3.47 

18.1 

40.7 

lo.O 

20.6 

13.0 

22.9 

15.70 

H.5 

100.0 

77.6 

100.0 

56.7 

100.0 

59.61 

13.9 

31.2 

12.4 

16.0 

13.7 

24.2 

13.33 

10.5 

23.6 

8.9 

11.5 

8.0 

14.1 

9.13 

18.2 

to. 9 

50.8 

65.5 

28.7 

50.6 

32.57 

11.8 

26.5 

38.0 

49.0 

19.9 

35.1 

23.23 

5.2 

11.7 

2.7 

3.5 

2.3 

4.0 

3.4o 

17.6 

39.6 

15.6 

20.1 

12.5 

22.0 

15.23 

16.22 

0.12 
1.51 

10.02 
0.84 
0.12 
0.05 

36.57 
0.55 
6.83 
0.55 
0.17 
0.12 

73.66 


2.80 
0.22 
5.20 
0.79 
0.28 
8.44 
2.06 
0.72 
5.82 
26.34 

99.99 
22.36 
15.31 
54.64 
38. 97 
5.70 

25.55 
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■EABIi  16 


Mean  One-Acre  Annual  Rotenone  Fleh  Population  Seonple  as  Averaged  from  Three  One-Acre 
Sanrples  Collected  Annually  from  Cane  River  Lake 


SPECIES 

1958 

1959 

i960 

Study  Average 

Lbe./ 

Lbe./ 

Lbs./ 

Lbs./ 

Acre 

* 

Acre 

* 

Acre 

5t 

Acre 

* 

Forage  Fish 

Gizzard  shad 

3T.8 

18.6 

97.0 

28.8 

161.4 

65.5 

98.73 

37.63 

Threadfln  ahad 

111.2 

54.8 

174.6 

51.8 

9.3 

3.8 

98.37 

37.49 

Bluegill 

2.6 

1.3 

7.3 

2.2 

9.9 

4.0 

6.60 

2.52 

Redear  sunfleh 

o.k 

0.2 

2.5 

0.7 

4.9 

2.0 

2.60 

0.99 

Longear  sunfish 

1.1* 

0.7 

1.0 

0.3 

10.9 

4.4 

4.43 

1.69 

Orange  spotted  sunfish 

0.1 

0.1 

0.1 

Trace 

0.6 

0.2 

0.57 

0.22 

Spotted  sunflEh 

- 

- 

- 

- 

0.1 

Trace 

0.03 

0.01 

Green  Eunfleh 

- 

- 

0.1 

Trace 

. 

. 

0.03 

0.01 

Carp 

35.2 

17.3 

4o.l 

11.9 

35.0 

14.2 

36.77 

14.02 

Freehwater  drum 

1.2 

0.6 

- 

- 

2.8 

1.1 

1.33 

0.51 

Wamouth 

0.1 

0.1 

0.4 

0.1 

0.6 

0.2 

0.37 

o.i4 

Buffalo 

0.3 

0.1 

. 

- 

- 

- 

0.10 

o.o4 

Yellov  bullhead 

0.1 

0.1 

- 

. 

- 

. 

0.03 

0.01 

Black  bullhead 

0.5 

0.2 

- 

- 

- 

- 

0.17 

0.06 

TOTAL 

190.9 

9I1.I 

323.1 

95.8 

235.5 

95.6 

250.13 

95.34 

Predaceous  Fish 

Largemouth  bass 

10.6 

5.2 

13.4 

4.0 

7.6 

3.1 

10.53 

4.01 

Yellow  baas 

- 

- 

- 

- 

0.1 

Trace 

0.03 

0.01 

White  crappie 

- 

. 

- 

- 

1.0 

0.4 

0.33 

0.12 

Black  crappie 

- 

- 

. 

- 

0.5 

0.2 

0.17 

0.06 

Channel  catfish 

l.k 

0.7 

0.8 

0.2 

0.2 

0.1 

0.80 

0.30 

Blue  catfish 

- 

- 

_ 

- 

1.0 

0.4 

0.33 

0.12 

Spotted  gar 

- 

- 

- 

- 

0.5 

0.2 

0,17 

0.06 

TOTAL 

12.0 

5.9 

14.2 

4.2 

10.9 

4.4 

12.36 

4.71 

Grand  Total 

202.9 

100.0 

337.3 

100.0 

246.4 

100.0 

262. 36 

100.00 

Game  Fish 

15.2 

7.5 

24.8 

7.4 

36.2 

14.7 

25.40 

9.68 

Available  Game  Fish 

9.8 

4.8 

12.5 

3.7 

15.3 

6.2 

12.53 

4.78 

Cramnercial  Fish 

38.6 

19.0 

0.8 

0.2 

39.0 

15.8 

26.13 

9.96 

Available  Commercial  Fish 

U.l 

5.5 

0.8 

0.2 

5.0 

2.0 

5.63 

2.14 

FlBh  Under  5  Inches 

123.6 

60.9 

190.5 

56.5 

61.2 

24.8 

124.02 

47.27 

Camivorous  Fish 

Over  5  Inches 

11.9 

5.9 

13.9 

4.1 

10.1 

4.1 

11.97 

4.56 
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TABLE  17 


Hean  One-Acre  Annual  Rotenone  Fish  Population  Sample  as  Averaged  from  "Diree  One-Acre 
Samples  Collected  Annually  from  Ctalcot  Late 


SPKIES 

1958 

1959 

i960 

Study  Average 

Lbs./ 

Lbs./ 

Lbs./ 

Lbs./ 

Acre 

i 

Acre 

i 

Acre 

^ 

Acre 

i 

Forage  Fish 

Gizzard  shad 

1.1 

5.8 

6.9 

20.1* 

2.0 

0.6 

3.33 

11,36 

BlueglU 

l^.S 

23.6 

11.3 

33.3 

15-9 

45.2 

10.57 

36.05 

Redear  sunflsh 

0.1 

0.5 

1.7 

5.0 

1.9 

5.4 

1.23 

4.20 

Longear  sunfieh 

- 

- 

- 

- 

0.2 

0.6 

0.07 

0.24 

Spotted  sunflsh 

- 

- 

0.1 

0.3 

- 

- 

0.03 

0.10 

Orange  spotted  sunflsh 

- 

- 

- 

- 

0.7 

2.0 

0.23 

0.78 

Pigmy  sunflsh 

0.7 

3.7 

- 

- 

- 

- 

0.23 

0.78 

Wanaouth 

h.3 

22.5 

2.6 

7.7 

6.3 

17.9 

4.40 

15.01 

Black  bullhead 

0.2 

1.0 

- 

- 

- 

- 

0.07 

0.24 

Yellow  bullhead 

1.0 

5.2 

0.5 

1.5 

. 

- 

0.50 

1.70 

Lake  chub sucker 

. 

2.5 

7.4 

1.5 

4.3 

1.33 

4.54 

Anerican  eel 

0.3 

1^6 

. 

0.10 

0.34 

TOTAL 

12.2 

63.9 

25.8 

76^1 

28'5 

81.0 

22.09 

75.34 

Predaceou£  Fish 

Largemouth  bass 

lA 

T.3 

i*.o 

11.8 

3.1 

8.8 

2.83 

9.65 

Black  crappie 

0.5 

2.6 

4.1 

12.1 

3.5 

9.9 

2.70 

9.21 

Spotted  gar 

h.7 

24.6 

. 

- 

- 

- 

1.57 

5.35 

Hud  pickerel 

0.3 

1.6 

- 

- 

0.1 

0.3 

0.13 

0.44 

TOTAL 

6.9 

36.1 

8.1 

23.9 

6.7 

19.0 

7.23 

24.66 

Grand  Total 

19.1 

100.0 

33.9 

100.0 

35.2 

100.0 

29.32 

100.00 

Game  Fish 

10.8 

56.5 

23.8 

70.2 

31.6 

89.8 

22.07 

75.27 

Available  Gaae  Fish 

3.3 

17.3 

6.3 

18.6 

7.7 

21.9 

5.77 

19.68 

Ccjnnercial  Fish 

- 

- 

- 

- 

- 

- 

- 

- 

Available  Comoerclal  Fish 

. 

. 

- 

. 

- 

- 

- 

- 

FlBh  Onder  5  Inches 

6.6 

k%0 

15.6 

1(6.2 

21.8 

61.9 

15.33 

53.28 

Carnivorous  Fish  Over 

5  Tnnhes 

6.1 

31.9 

5.6 

16.5 

4.0 

U.4 

5.23 

17.84 
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Mean  One-Aore  Annual  Rotenone  Fish  Population  Sample  as  Averaged  from  Three  One-Acre 
Sample B  Collected  Annually  from  Lake  Providence 


Forage  Fish 
Gizzard  shad 
Threadfin  shad 
Bluegill 
Redear  Bunf Isb 
Longear  sunflsh 
Green  sunflsh 
Spotted  sunflsh 
Warmouth 
Carp 

Freshwater  drum 
Black  buffalo 
Blgmouth  buffalo 
Smallmouth  buffalo 
Yellow  bullhead 
TOTAL 

Predaceous  Fish 
Lorgemouth  bass 
Yellow  bass 
Black  crapple 
Channel  catfish 
Blue  catfish 
Bowfln 
LongDose  gar 
Spotted  gar 

TOTAL 


Grand  Total 
Game  Fish 

Available  Game  Fish 
Conine  re  ial  Fish 
Available 

Commercial  Fish 
Fish  Onder  5  Inches 
Carnivorous  Pish 

Over  5  Inches 


1958 

1959 

i960            1 

Lbs./ 

Lbs./ 

Lbs./ 

Acre 

* 

Acre 

f 

Acre 

* 

85.5 

28.3 

'^3.3 

22.4 

94.2 

43.7 

86.5 

28.7 

5.3 

2.7 

8.1 

3.8 

16.  t 

5.1* 

58.6 

30.3 

25.8 

12.0 

k.l 

1.4 

2.8 

1.5 

1.2 

0.6 

14.0 

4.6 

25.0 

12.9 

15.2 

7.0 

0.5 

0.2 

1.0 

0.5 

0.1 

- 

0.3 

0.1 

0.7 

0.4 

- 

- 

1.1 

0.4 

5.2 

2.7 

1.2 

0.6 

5.9 

2.0 

3.2 

1.7 

5.6 

2.6 

21.7 

7.2 

11.7 

6.1 

7.'* 

3.1* 

- 

- 

- 

- 

7.1 

3.3 

1.2 

0.4 

- 

- 

1.2 

0.6 

. 

- 

0.5 

0.3 

3.8 

1.8 

0.9 

0.3 

0.5 

0.3 

- 

- 

238.1 

78.9 

157.8 

61.7 

170.9 

79.3 

14.9 

h.9 

22.0 

11.4 

4.6 

2.1 

0.9 

0.3 

2.7 

1.4 

2.4 

1.1 

0.1 

_ 

. 

. 

. 

. 

15.2 

5.0 

8.5 

4.4 

31.0 

14.4 

2.2 

0.7 

- 

- 

- 

- 

1.9 

0.6 

2.1 

1.1 

1.3 

0.6 

24.8 

8.2 

. 

- 

. 

3.8 

1.3 

- 

. 

5.1 

2.4 

63.8 

21.1 

35.3 

18.3 

44.7 

20.7 

301.9 

100.0 

193.1 

100.0 

215.6 

100.0 

52.5 

17.4 

118.0 

61.1 

50.5 

23.4 

3"*.  7 

11.5 

66.9 

3'*.  7 

31.2 

11*.  5 

47.1 

15.6 

23.9 

12.4 

56.4 

26.2 

33.1* 

11.1 

20.6 

10.7 

39.9 

18.5 

103.9 

3lt.U 

5^.5 

28.2 

26.7 

12.4 

63.5 

21.0 

35.2 

18.2 

42.9 

19.9 

Study  Avei-age 
Lbs./ 
Acre 


T4.33 

33.33 

33-60 

2.70 

18.07 

0.53 

0.33 

2.50 

4.90 

13.60 

2.36 

1.10 

1.43 

0.47 
189.25 


13.83 
1.57 
0.03 
18.23 
0.73 
1.77 
3.27 
2.97 

42.40 


231.65 

73-77 
44.27 
42.47 

31.30 
61.70 

47.20 


32.09 

lit- 39 

14.50 

1.16 

7-80 

0.23 

0.l4 

1.08 

0.21 

5.87 

1.02 

0.47 

0.62 

0.20 

81.70 


5.97 
0.68 
0.01 
7-87 
0.32 
0.76 
1.41 
1.28 
18.30 


100.00 
31.84 
19.11 
18.33 

13.51 
26.64 

20.38 
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TABLE  19 

Reeiilts  of  2.0"  Mesh  Trammel  Nets  Fished  in  August,  October  and  November  I957  and 
February  and  March  I958  and  Recorded  as  Average  Number  per  Net  Day.  A  Net  Day  Is  100 
Yards  of  Net  Fished  for  24  Hours. 


CADDO  LAKE 

CANE  RIVER  LAKE 

CHICOT  LAKE 

LAKE  PROVIDENCE 

Mean  for  6 

Mean  for  12 

Mean  for  1 

Mean  for  8 

Net  Days 

Net  Days 

Net  Day 

Net  Days 

Largemouth  bass 

0.17 

0.63 

Yellow  bass 

0.50 

1.00 

White  bass 

3.33 

3.00 

White  crapple 

7.17 

20.00 

Black  crappie 

0.17 

0.50 

Blue  catfish 

1.17 

1.00 

Channel  catfish 

0.50 

2.12 

Yellow  catfish 

0.67 

0.08 

Redear  sunfish 

0.25 

Freshwater  drum 

I+.83 

2.00 

0.12 

Carp 

0.17 

2.33 

Yellow  bullhead 

3.83 

Black  bullhead 

0.83 

Shortnose  gar 

0.50 

0.08 

0.25 

Longnose  gar 

0.33 

1.00 

0.12 

Spotted  gar 

1.00 

0.25 

Lake  chubsucker 

it. 83 

Carpsucker 

6.83 

0.25 

6.00 

Spotted  sucker 

0.33 

Gizzard  shad 

3^^.33 

13.83 

29.00 

5.38 

River  herring 

0.17 

TOTAL  NO. 

61. 50 

26.73 

62.00 

10.62 

Information  from  Lakes  Caddo,  Chicot,  and  Providence  was  provided  from  Dingell- 
Johnson  Project  F-5-R.   Information  for  Cane  River  Lake  was  recorded  by  non-project 
personnel  employed  by  the  Louisiana  Wild  Life  and  Fisheries  Commission. 
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TABLE  20 


ResiiltB  of  2.0"  Mesh  Trammel  Nets  Fished  in  August  and  October  I959  and  Recorded  as 
Average  Number  per  Net  Day.  A  Net  Day  is  100  Yards  of  Net  Fished  for  2h   HourB. 


CADDO  LAKE 

CANE  RIVER  LAKE 

LAKE  PROVIDENCE 

Mean  for  12  Met  Days 

Mean  for  8  Net  Days 

Mean  for  8  Net  Da 

Largemouth  bass 

1.25 

O.3B 

Longear  sunfish 

0.12 

White  crappie 

0.92 

0.12 

Black  crappie 

1.25 

0.62 

Warmouth 

0.08 

0.12 

White  bass 

1.92 

Bigmouth  buffalo 

1.00 

Black  bullhead 

2.62 

Brovn  bullhead 

0.12 

Yellow  bullhead 

0.88 

C'-isumel  catfish 

0.08 

0.25 

0,50 

Blue  catfish 

0.17 

Carpsucker 

0.50 

Spotted  sucker 

0.92 

i'reshvater  drum 

0.08 

0.25 

0.25 

Carp 

0.25 

2.00 

0.25 

Gizzard  shad 

0.33 

6.38 

0.50 

Shortnose  gar 

0.12 

0.25 

Spotted  gar 

0.12 

Longnose  gar 

0.08 

Chain  pickerel 

0.17 

TOTAL  HO. 

6.75 

U.23 

3.87 

Infoimation  recorded  by  non-project  pereoonel  employed  by  the  Louisiana  Wild  Life  and 
Fisheries  Commission. 
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Lake  Providence  rotenone  samples  presented  the  second  highest 
mean  study  standing  crop  production  with  a  figure  of  231.65  pounds 
per  acre.  Of  this  107.66  pounds  or  46.48%  was  composed  of  gizzard 
shad  and  threadfin  shad.  However,  unlike  Cane  River  Lake,  this 
high  shad  production  is  countered  by  a  high  predaceous  species  for 
the  three  years.  Bluegill  were  the  most  important  game  forage  species 
and  largemouth  bass  the  most  important  game  predaceous  species. 

All  four  lakes  showed  varying  degrees  of  changes  from  year  to 
year;  both  in  the  mean  total  standing  crop  production  and  in  the  species 
composition  within  that  total.  While  it  is  understood  the  changes  do 
occur  annually,  it  is  felt  that  a  large  portion  of  this  variation  could 
be  attributed  to  the  small  numbers  of  rotenone  samples  collected. 
Even  with  this  in  mind,  it  is  evident  that  the  three  types  of  lakes 
studied;  that  is,  ox-bow,  impoundment,  and  old  river  beds,  have  differ- 
ent trends  in  quantity  of  total  production.  The  ox-bow.  Lake  Provi- 
dence, and  the  old  river.  Cane  River  Lake,  both  of  which  are  in  fertile 
agricultural  areas,  have  high  standing  crop  production.  The  two  im- 
poundments, Caddo  Lake  and  Chicot  Lake,  located  in  infertile  wooded 
areas  have  low  standing  crop  production. 

A  further  breakdown  may  be  made  in  the  standing  crop  production 
between  the  two  impoundments.  Chicot  Lake,  which  undergoes  a 
severe  water  level  draw-down  annually,  has  a  mean  standing  crop  only 
slightly  exceeding  half  of  that  of  Caddo  Lake.  However,  in  composi- 
tion the  standing  population  of  Chicot  Lake  is  far  more  desirable  with 
regard  to  species  composition.  The  mean  predator -prey  relationship 
of  1:0.2  for  Caddo  Lake  further  presents  the  undesirability  of  the 
species  composition  of  the  population.  Cane  River  Lake  presents  the 
opposite  undesirable  extreme  with  a  mean  predator -prey  relationship 
of  L'10.2.  If  a  Y/C  ratio  is  calculated  as  described  by  Swingle  (1950) 
for  Cane  River  Lake  substituting  the  length  under  five  inches  as  the 
fish  represented  by  Y  instead  of  determining  the  size  fish  which  could 
be  eaten  by  the  average  adult  predator,  we  arrive  at  a  ratio  of  10.2. 
Swingle  (1950)  described  the  desired  figure  to  be  between  1.0  and  3.0. 
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DISCUSSION 


None  of  the  lakes  studied  in  this  project  were  found  to  have  chemi- 
cal or  physical  characteristics  which  were  prohibitive  to  aquatic  life. 
Free  carbon  dioxide  and  dissolved  oxygen  were  not  noted  in  quantities 
or  pH  in  ranges  which  could  be  considered  lethal  or  restrictive.  The 
alkalinity  as  found  in  the  two  impoundments  was  low  and  in  the  old 
river  and  ox-bow  lakes  it  was  high.  This  compares  with  the  standing 
fish  population  production  which  was  correspondingly  low  in  the  two 
former  lakes  and  high  in  the  two  latter  ones.  Although  in  considering 
this  comparison  it  must  be  remembered  that  the  limiting  effect  of  the 
annual  water  level  draw -down  in  Chicot  Lake  is  not  fully  known  on  the 
fish  population  standing  crop.  As  for  Caddo  Lake,  these  results,  com- 
pared with  those  of  Moyle  (1946)  who  found  that  lakes  with  total  alka- 
linity less  than  40  ppm,  were  low  in  fish  population  production. 

Total  phosphorus  as  determined  was  noted  to  be  present  in  quan- 
tities inversely  proportionate  to  nanno  plankton  organic  material  in 
Caddo  Lake.  ITiis  inverse  ratio  was  also  seen  to  a  much  lesser  degree 
in  Cane  River  Lake  and  Lake  Providence.  This  was  the  only  chemical 
compound  found  to  correlate  in  any  degree  with  plankton  production. 

Temperature  presented  a  limiting  effect  in  the  development  of  a 
stratified  condition  in  the  summer  in  Cane  River  Lake,  Chicot  Lake, 
and  Lake  Providence.  The  extent  of  the  effect  of  this  stratification 
is  not  known  for  Cane  River  Lake  as  no  dissolved  oxygen  determina- 
tions were  conducted  on  the  bottom  during  periods  of  temperature 
differences.  No  such  determinations  were  made  in  Lake  Providence 
either,  but  results  from  Lake  Bruin,  which  is  also  a  Mississippi 
River  ox-bow  lake  of  similar  morphometry,  were  given  by  Geagan  and 
Fuss  (1959).  These  results  showed  the  hypolimnion  in  July  1958  to 
have  only  0.1  ppm  oxygen  in  contrast  to  the  surface  content  of  10.6 
ppm  oxygen.  Since  these  two  lakes  are  similar  in  morphometry  and 
both  exhibit  the  same  type  thermal  stratification,  it  is  assumed  that 
the  same  depletion  of  dissolved  oxygen  occurrs  in  Lake  Providence 
as  in  Lake  Bruin.  The  benthos  samples  from  Lake  Providence  further 
substantiate  this  assumption  in  that  the  standing  crop  during  late  July 
was  composed  primarily  of  organisms  listed  for  oxygenless  profundal 
regions,  Welch  (1952);  these  being  Chaoborus  sp. .  Tendipedidae  larvae, 
and  Sphaeriidae. 

Chicot  Lake  exhibited  a  chemical  stratification  occurring  in  con- 
junction with  the  thermal  stratification.  Surface  samples  on  July  24, 
1958  at  Series  B  contained  8. 2  ppm  dissolved  oxygen  and  no  free  carbon 
dioxide  and  had  a  pH  of  8.0.  A  bottom  sample  collected  simultaneously 
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at  seven  feet  contained  no  dissolved  oxygen  according  to  the  methods 
used,  45  ppm  free  carbon  dioxide,  and  had  a  pH  of  6.1.  As  previously 
stated  Moore  (1952)  found  that  temporary  upsets  occurred  in  the 
stratification  of  Chicot  Lake.  Therefore,  it  would  be  difficult  to  evalu- 
ate the  overall  effect  on  aquatic  organisms  due  to  such  a  stratification. 

The  mean  gravimetric  plankton  production  as  indicated  followed 
the  pattern  established  by  the  mean  fish  population  standing  crop  pro- 
duction. Lake  Providence  and  Cane  River  Lake  were  both  higher  in 
the  mean  standing  crop  production  of  both  these  factors  and  Caddo  and 
Chicot  Lakes  were  both  correspondingly  low. 

The  plankton  counts  for  the  larger  zooplankters  are  considerably 
higher  from  the  two  lakes  which  undergo  some  form  of  fish  popula- 
tion manipulation.  In  Chicot  Lake  there  is  the  annual  water  level  draw- 
down program  and  in  Cane  River  Lake  there  has  been  conducted  an 
annual  selective  poisoning  operation  for  the  removal  of  gizzard  shad. 
Since  the  gizzard  shad  is  a  plankton  feeder,  it  is  not  known  if  this 
production  of  large  zooplankters  is  due  to  the  depletion  of  the  fish 
population  in  this  segment  or  if  it  would  develop  regardlessly. 

These  organisms,  that  is,  the  Cladocera  and  the  Eucopepoda,  were 
utilized  in  Chicot  Lake  as  food  rather  heavily  by  the  bluegill.  Of  the 
108  bluegill  stomachs  examined,  the  Eucopepoda  occurred  in  33  and 
the  Cladocera  in  38.  The  total  number  of  the  two  groups  found  were 
233  and  1039  respectively.  Their  utilization  was  much  less  in  Cane 
River  Lake. 

Benthos  standing  crop  production  is  difficult  to  use  as  an  evalua- 
tion of  the  total  production  of  a  lake  due  to  interspecies  predation,  fish 
predation,  and  natural  seasonal  fluctuation.  Also,  the  life  histories  and 
habits  of  the  groups  involved  are  significant.  For  example  those  organ- 
isms which  have  deep  burrowing  habits  and  long  life  cycles,  may  be 
present  in  considerable  quantities  but  are  limited  in  their  availability 
as  food  organisms.  Hayne  and  Ball  (1956)  showed  that  in  the  presence 
of  fish  predation  the  total  annual  benthos  production  might  exceed  that 
produced  in  the  absenceof  such  predation  by  as  much  as  17  times,  even 
though  the  standing  crop  was  greater  in  the  absence  of  fish. 

Benthos  sampling  does,  however,  provide  information  as  to  the 
significance  of  this  group  of  organisms  as  food  of  fish.  Tables  21 
through  27  illustrate  the  forage  ratios  for  the  fish  samples  from  the 
four  study  lakes.  In  these  tables  the  results  are  derived  from  a  com- 
parison of  the  benthos  samples  from  the  summer  samples  with  the  fish 
stomach  analyses,  these  also  being  collected  during  the  summer. 
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TABLE  21  A* 


Forage  Ratios  and  Food  Grade  Value  for  Bottom  OrganlsmB  Occurring  In  Redear  (LepcailB 
mlerolophus)  Stomachs  Collected  during  the  Stanners  of  19 58  and  I959. 


CAUDO  LAKE 

CAKE  RIVER  lAKE 

ORGAHISMS 

.8* 

in 

Percent 
of  Total 

Percent  in 

Stomach 

Forage 
Ratio 

Food  Grade 
Value 

0  i  . 

W  8)  h 

0  p 

Q 

II 

Forage 
Ratio 

Food  Grade 
Value 

Turbellaria 

Rhabodocoelldfl 

Dalyellldae 

0.10 

0.18 

0.10 

0.16 

Nematoda 

0.36 

0.66 

0.23 

0.35 

0.13 

Biylactolaemata 

Pulmatellina 

Lophopodldae 

Hirudlnea 

Rhynchobdellida 

GloEEiphonlldae 

2.88 

5.28 

0.58 

0.11 

0.32 

0.10 

0.16 

2.1*7 

15.1*1* 

0.10 

Oligocheata 

Plesiopora 

Tuhificidae 

U.Ol 

7.3"* 

21*.  78 

39.78 

Prosopora 

Lumbrlculldae 

1.02 

1.87 

0.10 

0.16 

Crustacea 

Ostracoda 

Podocopa 

0.62 

Cladocera 

Bucopepoda 

1.39 

O.5I* 

0.87 

23.1*6 

26.96 

0.51* 

Ampblpoda 

0.11 

Talltridae 

2.33 

U.27 

1.86 

o.kk 

1.02 

0.21* 

0.38 

1.23 

3.21* 

0.21* 

Gamaerldae 

0.36 

0.66 

Decapoda 

Palaemonldae 

0.10 

0.18 

0.11 

0.61 

0.06 

Arachnoldea 

Bydracarlna 

0.10 

0.18 

0.23 

1.28 

0.10 

losecta 

1.23 

Eptaemeroptera 

Elliemerldae 

5.61* 

10.33 

31.32 

3.03 

5. 61. 

Baetldae 

Odonata 

Anlsoptera 

0.10 

0.18 

Uhellulldae 

0.11 

0.10 

0.16 

Zygoptera 

Coenagrlonidae 

0.10 

0.18 

0.1*8 

0.77 

0.62 

0.81 

0.39 

Cordiaegasterldae 

Trlcoptera 
Dlptera 
Tendlpedldae 

0.10 

0.18 

0.62 

12.30 

22.53 

srj.ik 

1.21 

12.30 

2.1*0 

3.85 

65.1*3 

16.99 

2.1*0 

Ceratopogonldae 

0.10 

0.18 

0.23 

1.28 

0.10 

1.23 

Culicldae 

Chaohorinae 

2.2k 

1*.10 

0.70 

0.17 

0.38 

33.36 

53.55 

1.85 

0.03 

1.00 

Tabanldae 

0.10 

0.18 

Coleoptera 

Til  m^  ^"^ 

0.10 

0.18 

Hallplidae 

0.10 

0.16 

Pelecypoda 

Heterodonta 

Sphaerlldse 

16.08 

29.U6 

13.92 

0.1*7 

7.56 

Eulemelllbrancbla 

Unlonldae 

0.58 

Gastropoda 

Prosobranchla 

VlTiporildae 

i*.38 

8.02 

21.31* 

2.66 

l*.38 

Fulmonata 

I^nmaeldae 

1.92 

3.52 

Vertebrata 

1 

Pisces 

o.u  1 

1.21* 

TOTAL 

51..  59 

99.97 

99.96 

31.99 

62.30 

100.00 

100.00 

l*.67 

•  See  Table  B  for  Lakes  Chicot  and  Providence. 


TABLE     21  B* 


Forage  Ratios  and  Food  Grade  Value  for  Bottom  Organlsmc  Occurring  in  Redear  (Lepomie 
microlophus)   Stcmachs  Collected  during  the  Summers  of  I958  and  1959- 


CHICOT  LAJffi 


«e 


fc^  Cr:    [in  > 


lAKE  PROVIDENCE 


S  -H  O^  d  4J 

dm  0}  p 

w  w  u  u  '^^ 

>      U     01  0)  fM 


Turbellaria 
Rhabodoooelida 
Dalyellldae 
Nenatoda 
Riylactolaemata 
PuLmatellina 
Lojiopodidae 
Hirudinea 
RhyBchobdellida 
Glosslpiioniidae 
Oligooheata 
Pleslopora 
Tublficldae 
ProEopora 
Lumbriculldae 
Crustacea 
Ostracoda 
Podocopa 
Cladocera 
Bucopepoda 
/mi^poda 
Talitridae 
Gammerldae 
Decapoda 
Palaemonidae 
Arachnoidea 
Hydracarina 
Insecta 
E|beii>eroptera 
Epbemerldae 
Baetldae 
Odoitata 
Anlsoptera 
Ubellulidae 
Zygoptera 
Coenagrionldae 
Cordulegasteridae 
Trlcoptera 
Wptera 
Tendlpedldae 
Ceratopogonldae 
Culicidae 

Chaoborlnae 
Tabanidae 
Coleoptera 
Elnldae 
Hollplidae 
Pelecypoda 
Heterodonta 
Sjiiaeriidae 
Eulamellibranchia 
Qolonldae 
Gastropoda 
Prosobranchla 
Vlviparlidae 
Pulmonata 
l^nmaeidae 
Vertebrata 
Pieces 


0.10 

0.12 

0.10 

0.12 

0.33 

B.zk 

9.91 

0.33 
5.79 
9-29 

0.30 

0.36 

3.82 

0.22 

0.11 
0.11 

0.22 
0.11 

O.hh 

10.61 

3.90 
0.30 

k.6k 
0.36 

71*.  21 

15.99 

68.20 

81.07 

5.03 

0.06 

0.10 

0.12 

2.78 

3.30 

3.90 

l*.09 


0.84 

78.78 
0.90 


4.92 


1.56 
0.30 

39.90 


10.86 


0.61 

59.68 
0.65 

0.57 
1.15 
3.56 


1.13 
0.22 


28.86 


7.85 


2.30 
0.57 


0.57 
62.76 


1.72 
0.57 


5.75 


2.87 


e.iu 


0.65 


73. 2U 
0.06 


0.73 


3.20 


1.56 
2.39 


138.26    100.00    99.97  15.18 


TOTAL 


84.12  100.00  100.01 


'S7W 


*     See  Table  21  A  for  Caddo  and  Cane  River  Lakes 


TABLE  22  A* 


Forage  Ratios  and  Food  Grade  Value  for  Bottom  OrganlsmB  Occurring  in  Blueglll  (Lepomis 
ai&croehlrufl)  Stomachs  Collected  during  the  SummerB  of  1958  and  1959- 


Turbellarla 
Rhabodocoelida 
Dalyellld&e 
Heai&toda 
phylactolaenata 
Piilnatellina 
Lophopodidae 
Hirudlnea 
Ehynchobdelllda 
GlossipJioniidae 
Oligocheata 
Pleslopora 
lublficldae 
ProBoi>ora 
Lunibrlculidae 
Crustacea 
Ostracoda 
Podocopa 
Cladocera 
Bucopepoda 
Isoptera 
Sphaeromidae 
Asellidaa 
AKphlpoda 
Talltridae 
Gaismerldae 
Cecapoda 
Cambarliia 
Palaemonldae 
Arachnoldea 
Hydracarlna 
Insecta 
Plecoptera 
Ephemeroptera 
Spbemerldae 
Baetidae 
Odonata 
Anlsoptera 
Aeechlnldae 
Ubellulidae 
Zygoptera 
Coenogrionldae 
G<DS]pbidae 
Heniptera 
Trlcoptera 
Dlptera 
Tendipedidae 
Ceratopogonldae 
Cullcldfle 

Chaoborinae 
Tab&nldae 
Coleoptera 
Gyrinidae 

Dytiscldae 
Halpldae 
Chrysaiielldae 
Formicoidea 


Si 


•H     TJ  3 


0.10 

0.36 

0.16 

0.66 

18.86 

28.58 

2.68 

5.26 

0.18 

0.03 

1*.01 

7.3^ 

1.02 

1.87 

5.16 

2.14 
2.14 

2.33 
0.36 

4.27 
0.66 

0.18 
6.05 

1.42 

0.10 

0.18 

0.36 

2.00 

0.16 

0.18 

0.53 
0.18 

2.94 

5.6U 

10.33 

38.61 
0.18 

3.71* 

0.10 

0.18 

0.18 

0.10 

0.18 

0.10 

0.18 

3.38 

18.78 

12.30 

0.10 

22.53 

0.18 

20.28 

0.90 

2.2lt 
0.10 

i».10 

0.18 

0.10 

0.18 

CANE  RIVER  LAKE 


0.36 


2.33 


0.10 
0.10 


5.64 


0.10 

11.97 


0.10 

0.16 

C.IO 

0.16 

Q.08 

24.76 

39.78 

0.10 

0.16 

0.54 

0.87 

;1.59 
0.48 
0.16 

0.18 

0.24 

0.36 

2.06 

0.08 

0.16 
0.71 

0.32 

5.42 

0.10 

0.16 

0.48 

0.77 

0.08 
0.16 

2.40 

3.85 

60.48 
0.16 

15.71 

33.36 

53.55 

2.85 

0.08 
0.08 
0.16 

0.05 

0.10 

0.16 

0.24 


2.40 
1.67 


(continued) 
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Forage  Ratios  and  Food  Grade  Value  for  Bottca  Organisms  Occurring  in  Bluegill  (Lepoals 
gacrochlms)  stcoachs  Collected  during  the  Sanaers  of  19^  and  19^. 


CHICOT  LAKE 

L&KE 

PROVIDKBCE 

•1" 

"5            5 

»           a 

si 

•u 

5 

1 

ORGAHIShB 

t            «5 

^1  = 

U  So  h 

^ 

II 

«        0 

Perce 
Total 

Perce 

Stoma 

Forag 
Ratio 

Food 
Value 

u 

Si 

Forag 
Ratio 

Food 
Value 

5S& 

5S& 

&& 

&& 

Turbellarla 

Bfaabodocoelida 

Calyellldae 

Beaatoda 

0.10 

0.12 

0.06 

0.50 

0.05 

0.10 

0.07 

Ftsylactolaeoata 

Pnlaatelllna 

Loipbopodldae 

0.10 

0.12 

Hirodlnea 

Rti?Dcliobdelllda 

Glossiphonlldae 

0.11 

O.Slf 

0.61 

Ollgoche&ta 

Flesiopoza 

Tntificidae 

8.34 

9.91 

78.78 

56.98 

EroBopora 

T  jimT^-gH  1^1  "1  ^r{na 

0.90 

0.65 

Crustacea 

Ostracoda 

Podocopa 

6.66 

8.56 

Cladocera 

22. 5T 

0.23 

Eucopepoda 

5.06 

0.07 

iBoptera 

Sphaercraldae 

1.17 

AoeUidae 

0.20 

^■pbipoda 

Talltridae 

0.30 

0.36 

21.09 

58.58 

0.30 

li.92 

3.56 

3.80 

1.07 

lt.92 

GOBsridae 

Becapoda 

Caabarlna 

Falaescnldae 

O.W 

0.07 

Aiachaoldea 

Eydracarina 

0.82 

0.02 

Inaecta 

0.16 

Elecoptera 

0.02 

0.02 

EpbeBeropters 

Bjfaeraerldae 

0.02 

0.10 

0.07 

0.38 

5.1»3 

0.10 

Baetldae 

0.21 

Odonata 

0.05 

Anlsoprtera 

0.02 

Aescbinldae 

0.02 

Ubellulldae 

1.30 

0.50 

aygoptera 

0.26 

Coenagrlonldae 

0.06 

Gompbldae 

0.78 

0.20 

Hemlptera 

Trlcoiitera 
Diptera 
Tendlpedidae 

0.63 

0.05 

3.90 

4.61* 

35.58 

7.67 

3.90 

1.56 

1.13 

85.50 

75.66 

1.56 

Ceratopogonldae 

0.30 

0.36 

0.20 

0.56 

0.17 

0.30 

0.22 

0.16 

0.73 

0.22 

Culicidae 

Chaoborinae 

68.20 

81.07 

1.02 

0.01 

0.68 

39.90 

28.86 

0.09 

•  • 

0.12 

Tabanldae 

Coleoptera 

0.10 

0.12 

0.06 

0.50 

0.05 

0.02 

Gyrlnidae 

0.02 

Eladdae 

DytlBcidae 

O.OU 

Halpidae 

Cbrysomelidae 

0.02 

Foiaicoidea 

0.02 

(continued) 
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TABLE  23  A* 
•  See  Table  23  B  for  Lakee  Chicot  and  Providence. 

Fora^  Ratios  and  Food  Grade  Value  for  Bottom  OrganlsBs  Occurring  In  LeLrgamouth  Bass 
(meroptarUB  aalaoldet)  St<xachs  Collected  during  the  Sumers  of  19^  and  19^. 


Tnrbellarla 
Bhal>odocoellda 
BalTellldae 
ReBatoda 
Riylactolaeaata 
PulBatelllna 
Lo]:hopodldae 
Hlrudinea 
Bbynchohdelllda 
GloBslphonlldae 
Ollgocheata 
Flealopora 
Tablfleldae 
Prosopora 
LuBbrleulldae 
Cmstacea 
Ostraeoda 
Podocopa 
Cladoesra 
Gneopepoda 
Aaiblpoda 
Talltrldae 
QaiBerldaa 
Decapoda 
Caiibarlna 
Falaanonldae 
Arachnoldea 
Hydracarlna 
Inseeta 
Epheoeroptera 
Eilienerldaa 
Baetldae 
Odonata 
Anlsoptera 
Llhellulidae 
^goptera 
Coenagrlonldae 
Trlcoptera 
Dlptera 
Tendlpedldae 
Ceratopogonldae 
Cullcldae 

Chaoborlnae 
Tabanldae 
Coleoptera 
Elmldae 
DytlBcldae 
Pelecypoda 
Heterodonta 
Sphaerlldae 
Eulanslllhranchla 
Unlonldae 
Gastropoda 
ProBobranchia 
Vivlporlldae 
Fulmonata 
Lommaeldae 
Vertehrata 
Places 


?g 


eg   wo      ^  a 

ei    BS   •§! 
&&    &&    S.I 


0.10 

0.36 

0.18 
0.66 

2.66 

4.33 

2.68 

5.26 

U.43 

2.16 

Ij.Ol 

7.34 

1.02 

1.67 

5.71 

2.33 
0.36 

4.27 
0.66 

0.10 

0.18 

2.86 

0.10 

0.16 

5.64 

10.33 

2.66 

0.10 

0.16 

0.10 
0.10 

0.16 
0.18 

12.30 

0.10 

22.53 

0.18 

5.71 

0.25 

2.2U 

0.10 

4.10 
0.18 

0.10 

0.18 

16.06 

29.I46 

0.17 

0.31 

4.38 

8.02 

1.92 

3.52 

68. 5T 

CAIiE  KPTER  lAJS 


0.36 


2.68 


3.06 


0.10 

0.16 

0.10 

0.16 

2l».78 

39.78 

0.10 

0.16 

0.54 

0.87 

0.24 

0.38 

0.10 

0.16 

0.48 

0.77 

2.40 

3.85 

1.45 

0.38 

33.36 

53.55 

0.10 

0.16 

98.60 

0.91 


TOTAL 


54.59  99.97  100.00     6.32  62.30  100.00  100.05 


0.91 


TABLE  23  B» 


Forage  Ratios  and  Food  Grade  Value  for  Bottcm  Orgaulanm  Occurrlog  in  Largesonth  Base 
(KlcropteruB  salmoldes)  StooachB  Collected  during  the  Siaaoers  of  I95S  and  1959. 


Turbellarla 
Rhalxxtocoellda 
Dalysllldae 
Heaatods 
Riylactolaemata 
Pulmate  11122a 
Loftiopodldae 
Elradlnea 
Rhynchobdelllda 
Glosslphonlldae 
Ollgocheata 
Fleslopora 
Tublfleldae 
FroBopora 
Lombrletilldae 
Cruetacea 
Ostiacoda 
Podocopa 
Clsdoceia 
Eucopepoda 
AaQphlpoda 
Talltridae 
Gamaerldae 
Decapoda 
Cambarlna 

p»l^^^^»nw^n^^^'"' 

Arachnoldsa 
Hjrdracarlna 
Inseeta 
Epbeoeroptera 
Ephesierldae 
Baetldae 
Odonata 
AnlBoptera 
Ubellulldae 
^rgoptera 
Coenagrlonldae 
Tricoptora 
Dlptera 
Tendlpedldae 
Ceratopogonldae 
Cullcidae 

Chfloborinae 
Tabanldae 
Coleoptera 

DytlBcldae 
PeleoypodG 
Heterodonte 

SptiaeriidfJi 
Eulfflttelllbrancti s 
Dnlonldae 
Gaetropodfl 
ProBObranchla 
Vlvlparildae 
Fulnonata 
Ijmmaeldae 
Vertebrate 
Places 


,s;l 


p  3 


U)g)M 

•a:o  ?i 


lAKE  HtOVIDEHCE 


l^    eI    t^ 

£IH  «  ^  o    « 

O  P-i  CQ  bn  K 


8.3J* 


0.12 
0.12 


0.36 


k:6h 

0.36 


81.07 

0.12 


3.75 


2.50 


2.50 

5.00 

U.25 


31.25 


13.75 


3.90 
0.30 

68.20 

0.10 

2.76 


^ 61.25 

04.12  '100.00  '  100.00 


2.96 


0.84 

78.78 
0.90 


4.92 


1.56 

0.30 


10.86 


I38.26 


56.98 
0.65 


3.56 


0.07 


1.13 
0.22 


28.86 


7.85 


21.43 


2.38 
2.38 


2.38 
2.38 


69.04 

WW 


306.14 


2.11 

0.08 


1.56 
3.19 


XHJ 


TOTWL 


Trim' 


*     See  Table  23  A  for  Caddo  and  Cane  River  Lakes. 


Forage  Ratios  and  Food  Grade  Values  for  Bottom  Organisms  Occurring  in  Bleick  Grapple 
(Pomoxls  nigramacrulatus )  Stomachs  Collected  during  the  Summers  of  I958  and  I959. 


CA 

DDO  LAKE 

CHICOT  LAKE 

ORGANISMS 

SUA, 

6l  .     ^  H 

S                  HI 

^3 

^^       S 

-p  ja         S 

d  -P 

0  y    11     0 

K-H  o*  a    ^ 

Perce 

Stoma 

Forag 
Ratiu 

Food 
Value 

Avg. 
Organ 

per  B 

Perce 
of  To 

Perce: 
Stoma 

Forag. 
Ratio 

Food  I 
Value 

Turbellarla 

Ehabodocoelida 

Dalyellidae 

0.10 

0.18 

nenatoda 

0.36 

0.66 

0.10 

0.12 

0.08 

0.67 

0.07 

aylactolaemata 

Piilmn-h(»ll  Inn 

Lojiiopodldae 

0.10 

0.12 

Hirudlnea 

Rhynchobdellida 

Gloeeiphonildae 

2.88 

5.28 

Oligocheata 

Pleslopora 

Tubificidae 

It. 01 

7.34 

8.34 

9.91 

Prosopora 

Lunbrlculldaa 

1.02 

1.87 

Crustacea 

Ostracodfl 

Podocopa 

0.80 

Cladocera 

3.72 

Eucopepoda 

17.02 

Amjiipoda 

Talltrldae 

2.33 

4.27 

7.27 

1.70 

2.33 

0.30 

0.36 

5.21 

14.47 

0.30 

Ganmiaridae 

0.36 

0.66 

Decapods 

Palaemonldae 

0.10 

0.18 

0.64 

Arachnoldea 

Hydracarina 

0.10 

0.18 

0.32 

Insecta 

Flecoptera 

6.05 

Epheaeroptera 

Ephenerldae 

5.64 

10.33 

61.82 

5.96 

5.64 

0.08 

Baetldae 

12.73 

0.12 

Odonata 

0.08 

AnlBoptera 

0.10 

0.18 

Ubellnlldae 

Zygoptera 

0.08 

Coenagrionldae 

0.10 

0.18 

Trlcoptera 

0.10 

0.18 

Dlptera 

Tendlpedldae 

12.30 

22.53 

1.82 

0.08 

0.10 

3.90 

4.64 

24.39 

5.26 

3.90 

Ceratopogonldae 
Culicldse 

0.10 

0.18 

0.30 

0.36 

0.04 

0.11 

0.03 

Cbaoborlnae 

2.2lt 

4.10 

68.20 

81.07 

40.21 

0.50 

34.10 

Tabanldae 

0.10 

0.18 

Coleoptera 

0.10 

0.12 

V^m^Al»a 

0.10 

0.18 

CuTcullonldae 

O.Oh 

Pelecypoda 

Heterodonta 

Sjiiaeriidae 

16.08 

29.46 

2.78 

3.30 

Eulaine  llibronohla 

Onlonldae 

0.17 

0.31 

Gastropoda 

ProBobranchla 

VlTlparliaae 

l*.38 

8.02 

Fuloonata 

LiaoaAldae 

1.92 

3.52 

TcrUkrsta 

nacM 

16.36 

1.20 

TOUL 

34".  S" 

'^^.9T' 

rw.ob 

ff:oT' 

sj»:ii- 

l66,o6  ' 

•HSb-JdS 

lOb 
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The  results  shown  are  the  mean  of  the  1958  and  1959  sampling. 

Food  preferences  were  found  to  vary  for  each  species  of  fish  sam- 
pled from  lake  to  lake.  However,  within  this  variation  certain  groups 
of  organisms  were  found  to  be  utilized  consistently  in  all  lakes  by 
most  species  of  fish.  Among  the  most  significant  of  these  were  the 
Tendipedidae  and  the  Talitridae.  In  considering  the  Talitridae  though, 
the  forage  ratios  present  are  misleading  in  that  this  group  of 
organisms  does  not  present  itself  favorably  for  collection  in  benthos 
sampling  procedures.  As  for  the  variation  among  species  of  fish  for 
food  preferences,  this  is  seen  even  in  species  which  resemble  each 
other  as  closely  as  the  bluegill  and  the  redear.  The  redear  which  is 
more  abundant  in  Caddo  Lake  (10.02%  of  the  mean  standing  fish  popula- 
tion) utilizes  the  Viviparidae  with  a  forage  ratio  of  2.66  while  the 
bluegill  (1.51%  of  the  mean  standing  fish  population)  utilizes  this  group 
only  slightly  (forage  ratio  of  0.0  2). 

From  this  it  could  be  assumed  that  the  redear,  constitutes  a  larger 
percentage  of  fish  population  of  Caddo  Lake  because  of  its  ability  to 
utilize  or  its  preference  for  this  food  group  which  is  abundant  in  this 
particular  lake.  To  further  substantiate  diis  assumption  are  the  results 
shown  in  Table  27  which  presents  the  forage  ratios  for  the  freshwater 
drum.  This  species  of  fish  composes  36.52%  of  the  mean  standing  crop 
from  Caddo  Lake  for  the  three  years.  In  these  results,  it  is  seen  that 
the  freshwater  drum  utilized  the  Ephemeridae  and  the  Tendipedidae 
entensively.  Both  of  these  groups  are  among  the  more  productive  from 
Caddo  Lake  and  both  are  burrowing  forms  which  apparently  the  drum  is 
capable  of  obtaining.  A  further  projection  of  this  is  the  abundance  of 
shad,  which  are  plankton  feeders,  in  Cane  River  Lake  which  also  had 
the  greatest  plankton  production. 

The  food  grade  values  given  in  Tables  21 -A  through  27  were  derived 
using  Hess'  method  as  described  by  Surber  (1940).  These  food  grade 
values  for  Caddo  Lake  were  higher  than  those  from  the  other  three 
lakes  for  all  species  of  fish  except  the  black  crappie.  However,  when 
the  results,  as  given  in  Tables  21  through  27  are  examined,  it  is  evi- 
dent that  the  total  number  of  kinds  of  organisms  occurring  in  both  the 
benthos  and  stomach  samples  is  greater  in  Caddo  Lake  than  in  the 
other  three  lakes.  The  largest  part  of  this  difference  being  due  to  the 
lesser  number  of  kinds  of  organisms  collected  in  the  benthos  samples 
from  the  other  three  lakes.  This  greater  variety  of  organisms  for 
Caddo  Lake  benthos  was  also  noted  in  the  results  of  the  benthos  sam- 
ples throughout  the  study.  These  factors,  therefore,  give  rise  to  a 
question  to  the  value  of  the  benthos  samples  collected  in  the  other 
lakes  as  a  true  measure  of  this  segment  of  the  lakes'  biological  pro- 
duction. This  is  especially  true  in  the  summer,  when  the  samples  used 
for  the  determination  of  the  forage  ratios  and  the  food  grade  values 
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TABLE  25  A* 


PopBge  Ratios  and  Food  Grade  Value  for  Bottom  OrganlsmB  OoovLrring  in  Warmouth 
(Chaenotryttus  guloBng)  StomachB  Collected  during  the  Summers  of  I958  and  I959. 


ORGAIOISMS 


Turbellaria 
Rhabod^coelida 
Dalyellldae 
Neisatoda 
Jhylactolaemata 
Pulmatellina 
Lopbopodidae 
Hlrudlnea 
BUynchoTidelllda 
GloeslTlionlldae 
Oligocheata 
Plesiopora. 

Tutificidae 
ProBopora 
Lambrlculldae 
Crustacea 
Ostraooda 
Fodocopa 
Cladocera 
Eucopepodfl 
Ampbipoda 
Talltrldae 
Qaimeridae 
Decapoda 
PalaeKonidoe 
Aractmoldea 
Hydracarisa 
Insecta 
EpheiKroptera 
Ephemeridac 
Baetidae 
Odonata 
Anlsoptera 
Sygoptera 
Coeaagrlonidae 
Cordulegasteridae 
Tricoptera 
Diptera 
Tendlpedidae 
Ceratopogonidae 
Cul.lcldae 

Chaoborinae 
Tabanidae 
Coleoptera 
Elmidae 
Peleoypoda 
Heterodonta 
Spbaeriidae 
EulaoellllDrancMa 
Ottionidae 
Oastropoda 
ProEobr&nchia 
Viviperiidae 
Palmonata 
Ijmnaeidae 
Vertebrata 
Pieces 


TOTAL 


CADDO  LAKE 


0.10 

0.36 


2.88 

it. 01 
1.02 


2.33 
0.36 

0.10 

0.10 

5.64 

0.10 
0.10 
0.10 

12.30 

0.10 

2.24 
0.10 


16.08 
0.17 

4.38 
1.92 


0.18 

0.66 


5.28 
1.87 


4.27 
0.66 

0.18 

0.18 

10.33 

0.18 
0.18 
0.18 

22.53 

0.18 

4.10 
0.18 

0.18 

29.46 
0.31 

8.02 

3.52 


27.73 


13.64 


13.64 


6.49 


1-32 


0.61 


49.99 


2.33 


5.64 


7.50 


CHICOT  lAKE 


o  a  . 


■HO'  a  4> 

g  w   4)  o 


8.34 


0.12 
0.12 


9.91 


0.30 


3.90 
0.30 


68.20 
0.10 


2.78 


54.59   99.97   100.00 


15.1*?  84.12' 


4.64 
0.36 

81.07 

0.12 


3-30 


100.00 


3.94 


1.51 


0.34 
0.67 
1.09 

1.09 


0.26 


5.20 
0.33 


0.06 
0.25 


1.67 
0.84 

80.30 

2.35 

0.08 


0.08 


1.85 


32.83 


0.10 


3.03  0.30 


17.313.90 


0.03 


2.05 


101.92 


^735 


*  See  Table  25  B  for  Lake  Proyidence. 
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Foi-age  Ratios  and  Food  Grade  Value  for  Bottom  Organlsme  Occurring  in  Wannoutli 
( ChaenobryttuE  guloeus)  Stomachs  Co3.1ected  during  the  EUnmers  of  19'i8  and  1559. 


LAKE 

PEOVIBEIICE 

ORGAmSMS 

.A 

H 

a                                   ^ 

C  -P 

a  0      4)       a 

se 

Ferce 
Stoma 

Forag 
Ratio 

Food 
Value 

4S& 

&^ 

Turtellarla 

Rhabodocoelida 

Dalyeilidae 

Hematoda 

0.10 

0.07 

Hiyl  actolaemata 

Pulmatellina 

Lophopcdidae 

Hirudlnea 

Rhynchobde 11 ida 

GloEEiphoniidae 

0.84 

0.61 

Oligocheata 

Plesiopora 

Tubiflcidae 

T8.78 

56.98 

5.77 

0.10 

5.70 

ProEopora 

Lumbrlculldae 

0.90 

0.65 

Crustacea 

Ostraooda 

Podooopa 

CladDcera 

Eucopepoda 

Arajiilpoda 

Talitridae 

h.92 

3.56 

5.77 

1.62 

4.92 

Gammeridae 

Decapoda 

pn  1  Rfmtnni  f^n  A 

3.85 

Arachnoldea 

Hydracarlnfl 

Insects 

Ejiieneroptera 

Ephemeridae 

0.10 

0.07 

Baetldae 

1.92 

Odonata 

AnlEoprtera 

Zygoptera 

Coenagrionldae 

1.92 

Cordulegoeteridae 

Trlcoptera 

3^.61 

Diptera 

Tendlpedidae 

1.56 

1.13 

21.15 

18.72 

1.56 

Ceratopogonldfle 

0.30 

0.22 

Culicldae 

Chaoborlnae 

39.90 

28.86 

Tabanldae 

Coleoptera. 

Elmldae 

Pelecypoda 

Heterodonta 

Sphaerlidae 

10.86 

7.85 

Bulamsllibranchla 

Unionldae 

Gastropoda 

Prosobranchla 

Vivlparildae 

PulmDnata 

Lynmaeldae 

Vertebrata 

PlBceu 

25.01 

TOTAL 

■  138.^6 

100.00 

loo.oo 

12,1a 

•  See  Table  A  for  C?4do  and  Cane  River  Lakes. 
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XABIZ  26 


Ptorage  Ratios  and  Pood  Grade  Value  for  Bottom  OrganismB  Occurring  In  Yellov  Bass 
(Roccus  mlsslBBlplensle)  Stomachs  Collected  during  the  Sumners  of  I958  and  1959. 


CADDO  LAKE 

LAKE 

raovroEHCE 

ORGAHISte 

0  1  . 

^-S 

a                      B 

•H              '9 

-P  XI           S 

0  §  . 

Percent 
of  Total 

Percent  In 
Stomach 

Forage 
Ratio 

Food  Grade 
Value 

M  St. 

a  +> 

a  u       a           u 

■3  B 

Perce 
Stoma 

Forag 
Ratio 

Food 
Value 

5SS. 

4^ 

5S& 

Turbellarla 

Rhabodocoellda 

Dalyellldae 

0.10 

0.18 

Bematoda 

0.36 

0.66 

0.10 

0.07 

Hirudlnea 

Rhynchobdelllda 

Glosslj^onlldae 

2.88 

5.26 

0.55 

0.10 

0.29 

0.84 

0.61 

Ollgocheata 

Pleslopora 

Tublflcldae 

1>.01 

7. 31* 

78.78 

56.98 

Prosopora 

Lumbrlculidae 

1.02 

1.87 

0.90 

0.65 

Crustacea 

Amphlpoda 

Talitriaae 

2.33 

4.27 

4.92 

3.56 

Gammerldae 

0.36 

0.66 

Decapoda 

Palaemonldae 

0.10 

0.18 

1.38 

7.67 

0.10 

Arachnoldea 

Hydraearlna 

0.10 

0.18 

Insecta 

21.88 

Ephemeroptera 

Ephemerldae 

5.61* 

10.33 

56.63 

5.W 

5.64 

0.10 

0.07 

Odonata 

Anlsoptera 

0.10 

0.18 

Ubellulldae 

0.26 

Zygoptera 

Coenagrlonldae 

0.10 

0.16 

Trlcoptera 

0.10 

0.18 

Dlpitera 

Tendlpedidae 

12.30 

22.53 

2.76 

0.12 

l.W 

1.56 

1.13 

18.75 

16.59 

1.56 

Ceratopogonldae 

0.10 

0.18 

0.30 

0.22 

Cullcldae 

ChaoborioBe 

2.2l» 

u.io 

0.83 

0.20 

0.U5 

39.90 

26.86 

Tabanldae 

0.10 

0.18 

Coleoptera 

Elnldae 

0.10 

0.16 

Pelecypoda 

Heterodonta 

Sphaerlldae 

16.08 

29.W 

10.86 

7.85 

GulBmelllbrancbla 

Unlonldae 

0.17 

0.31 

Gasrtropoda 

ProBOhranchla 

Vlvlparlidae 

U.38 

8.02 

Fulnonata 

lomnaeidafl 

1.92 

3.52 

VarUbnta 

Flsees 

n-z? 

59.37 

WUL 

5V.59 

».$7 

186.60 

7.^ 

ija.^ 

lc)(5.'6o 

loB.56 

1.5«> 
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TABLE  27 


Forage  Ratios  and  Food  Grade  Value  for  Bottom  OrgonlBms  Occurring  in  Drua 
(Aplodinotus  grunnienB)  Stonachs  Collected  during  the  Sumaers  of  19^  and  19S9. 


CADDO  lAKE 

QRGAHISMS 

4 

£  0 

^1 
1^ 

h 

1, 

Turtellarla 

Bbabodocoelida 

Dalyellidae 

0.10 

0.18 

Benatoda 

0.36 

0.66 

Hirudinea 

Bhynchobdelllda 

GlOBsiifaonildae 

2.88 

5.26 

Oligocheata 

Flesiepora 

Tublflcldae 

k.0\ 

7.3l» 

ProBopora 

Lunbrlculidae 

1.02 

i.&r 

CruBtacea 

Anphipoda 

Talitridae 

2.33 

4.27 

Oamnerldae 

0.36 

0.66 

Decapoda 

Palaenonidae 

0.10 

0.18 

Araclmoidea 

Hydracarlna 

0.10 

0.18 

InBecta 

Epbenerojiteni 

Bpbeiaerldae 

5.61. 

10.33 

59.66 

5.78 

5.64 

Odonata 

AnlBoptera 

0.10 

o.iB 

Zrgoptaia 

Coenagrlonldae 

0.10 

0.18 

Trlcoi*eFa 

0.10 

O.OB 

Dlptera 

Tendlpedldae 

12.30 

22.53 

2i».19 

1.07 

12.30 

Ceratopogonidae 

0.10 

O.ld 

3.22 

17.69 

0.10 

Cullcldae 

Chaoterlnae 

2.21* 

k.iD 

Tabanldae 

0.10 

o.iB 

Coleopterm 

ElBldae 

0.10 

o.lB 

Pslecypoda 

asterodoata 

Spbaerlldae 

16.06 

29.W 

1.61 

0.05 

0.80 

BmI  wnl  1  l^rTyhl « 

Oilonldae 

0.17 

0.31 

Gajrtropoda 

Frosol)raBehla 

Vivlparlidao 

H.38 

8.02 

Fulmonata 

lonsnaeidae 

1.92 

3.52 

Vartebiata 

PlBCeB 

ii.ae 

54. » 


99.97 
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were  collected.  Of  particular  interest  is  whether  the  thermal 
stratification  which  was  noted  each  summer  in  the  lakes  other  than 
Caddo  Lake  may  have  developed  zones  of  concentration  of  these  organ- 
isms. Their  presence  in  these  lakes  is  undeniable  inasmuch  as  they 
were  found  being  utilized  as  fish  food. 


CONCLUSIONS 


we 


1.  No  chemical  or  physical  characteristics  were  observed  which 
•e    lethal    to   the  aquatic  community  present  in  the  lakes  studied. 

Thermal  stratification  was  observed  which  could  be  responsible  for 
the  redistribution  of  aquatic  organisms  in  Cane  River  Lake,  Chicot 
Lake,  and  Lake  Providence. 

2.  Laboratory  analyses  for  available  phosphates,  total  phospho- 
rous, ammonia  nitrogen,  organic  nitrogen,  nitrite  nitrogen,  and  nitrate 
nitrogen  were  inconclusive.  The  only  correlation  found  was  an  inverse 
ratio  of  the  total  phosphorous  to  the  nanno  plankton  organic  material. 

3.  Benthos  production  as  indicated  by  the  standing  crop  is  not 
indicative  of  the  standing  crop  production  of  the  fish  population,  although 
it  is  of  value  in  indicating  fish  food  preferences  and  apparent  abundance 
of  species  according  to  this  preference  and  the  ability  of  the  fish  to 
utilize  those  organismis  which  are  present. 

4.  Adequate  abundance  of  the  young  of  the  year  of  the  game  spe- 
cies of  fish  occurred  throughout  the  study. 

5.  The  total  alkalinity  and  the  gravimetric  results  of  the  total 
plankton  corresponded  directly  with  the  standing  crop  fish  production. 
These  were  found  to  be  greatest  in  the  ox -bow,  Lake  Providence  and 
the  old  river,  Cane  River  Lake.  The  two  impoundments  were  much 
lov/er  in  the  standing  crop  fish  production. 
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